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PREFACE 


Since the publication of the 1989 FAST Logic Data Handbook, twenty- 
four new products have been released. Product specifications for these 
products are contained in this supplement and supercede any 
previously published "Preliminary Specifications’. 


74F189A 74F711 74F1763 74F8960 
74F219A 74F712 74F1766 74F8962 
74F6A46A 74F/23 74F3893 7458963 
74F648A 74F725 745074 74F50109 
74F651A 74F777 74F5300 74F50728 
74FE52A 74F807 74F5302 74950729 


A series of Industrial Temperature part types, guaranteed over an 
extended temperature range of -40°C to +85°C (instead of the 
traditional temperature range of 0°C to + 70°C) has also been released. 
Specifications for these parts and ordering information has been added 
to the existing data sheets. An "I" prefix has been added to designate 
the industrial temperature range part types: 


174F86 I74F244B I74FES56A I74F3037 


I74F 112 174F280B 174F657 
I74F175 I7AFE55A 174F776 


Development of the following part types listed as "preliminary" in the 
1989 FAST Logic Data Handbook has been discontinued and these 
should not be considered as valid part types: 


74FE657A 74F1761 74F4763 


Additional changes, corrections, or additions to existing specifications 
have been made and are included in this supplement for reference. 
Only those pages of individual product specifications which had a 
change, correction, pr addition are included along with the first page of 
the product specification. All revised areas have been highlighted by a 
bold dotted square to facilitate locating the change. 

Four application notes AN219, AN222, AN220 and AN222 which support 
the 74F50XXX family are contained in this supplement. These application 
notes are not in the 1989 FAST Data Manual. 

This booklet is a supplement to the 1989 FAST Logic Data Handbook 
and should be used in conjunction with if. 
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Identification 





Product Status Definition 


















This data sheet contains the design target or goal 
specifications for product development. Specifications may 
change in any manner without notice. 






Objective Specification Formative or In Design 


This data sheet contains preliminary data and 
supplementary data will be published at a later date. 
Signetics reserves the right to make changes at any time 
without notice in order to improve design and supply the best 
possible product. 


Preliminary Specification Preproduction Product 










This data sheet contains Final Specifications. Signetics 
reserves the right to make changes at any time without notice 
in order to improve design and supply the best possible 
product. 





Product Specification Full Production 






TABLE OF CONTENTS 


DC Electrical Characteristics (Vol - Max Low-level output voltage) 1 
11/27/89|DC Electrical Characteristics (Vol - Max Low-level output voltage) 

- 10/5/89|Logic Symbol (Pins 11, 10, 13), AC Waveforms (Dn) 

4/27/90|V/O loading & Fan-Out table, Logic Diagram (pin3), Ordering Info. (SOL) 
74F86 2/9/90 | Added feature of Industrial Temperature Range (-40 to +85 C) 
74F112 2/9/90 |Added feature of Industrial Temperature Range (-40 to +85 C) 
74F132 11/27/89|AC Electrical Characteristics (Propagation Delays) 


74F133 10/16/89)}1/O loading & Fan-Out table (pins) 

























































































74F195 
74F219A 
























































































































1/8/90}AC Electrical Characteristics (OE Time to High or Low Level) 
74F366 1/8/90|AC Electrical Characteristics (OE Time to High or Low Level) 59 
74F367 Wee Electrical Characteristics (OE Time to High or Low Level) 59 
74F368 1/8/90|AC Electrical Characteristics (OE Time to High or Low Level) 59 
74F373 1/8/90|Table 1 & 2 (Propagation delay & fmax) 61 
| ___ 1/8/90|Table 1 & 2 (Propagation delay & fmax) 61 
10/5/89) Text (Features) 62 
varsof Text (Functional Description) _ | 68 
'74F524 9/20/89]1/O loading & Fan-Out table (C/SO - Def.) 65 
74F539 | 2/23/90|Pin Conf., Logic Symbol, Logic Diagram (Pin No.) 66 
74F540 | __ 1/8/90/AC Electrical Characteristics (OE Time to High or Low Level) 68 
74F541 1/8/90|AC Electrical Characteristics (OE Time to High or Low Level) On the 540 only x: 
74F543 9/27/90|IEEEAEC Logic Symbol 70 
74F544 9/27/89 | IEEE/IEC Logic Symbol 70 
74F552 2/23/90|1/O loading & Fan-Out table (Def.) 72 









































74F563 11/27/89) Table 1&2 (Prop delay & fmax), I/O table & Fan-out, AC Elec Char, AC Set-Up Req 73 
74F564 11/27/89)| Table 1&2 (Prop delay & fmax), I/O table & Fan-out, AC Elec Char, AC Set-Up Req 73 | 
74F573 10/16/89]DC Elec. Char. (icc), AC Elec. Char. (F574 only), Tables 1,2 , AC Set-Up Rec. | 744 
74F574 10/16/89}DC Elec. Char. (Icc), AC Elec. Char. Tables 1,2 , AC Set-Up Rec 74-4 
74F579 2/23/90|AC Elec. Char., AC Set-Up Req., Logic Diagram 75 
74F582 4/27/90| Text (Description) 79 
74F595 4/18/90|AC Elec. Char, AC Set-Up Req., Pin Conf., Logic Symbol (pin 9) 80 


TABLE OF CONTENTS 


PART NO. | DATE REV. DESCRIPTION OF ADDITION/CHANGE 


74F597 2/1/90| Updated Preliminary Specification 
74F598 2/1/90| Updated Preliminary Specification 
74F604 3/1/90 





















































74F656A 3/19/90 





74F657 3/19/90 





























. Char., Fctn Table notes, 





. Char., Fctn Table notes, 





. Char., Fctn Table notes, 








. Char., Fetn Table notes, 





. Char., Fctn Table notes, 





. Char., Fcetn Table notes, 
































9/27/89) Pin Configuration 
8/23/89) Updated Preliminary Specification 





Deleted Part type 





11/17/89|New Product Specification 





5/17/90|DC Elec. Char. (Vol) 








74F1764-1 5/17/90/DC Elec. Char. (Vol) 


vi 














TABLE OF CONTENTS 



















ART NO. 
ae a ee es Sn 
iFT7ES 
1F1765-1 
iFt7és__| |New Procluct Specification ___~—~SSS«200-T 
1F2952 
12953. | ——:9/22/89]Ordering Info., Pin Conf. 
1F3037 | —_ 1/29/90|Added feature of Industrial Temperature Range (-40 to +85 C) 203 
1F3038 | — 1/29/90/AC Electrical Characteristics, Ordering Info. 206 
1F3040 | — 1/29/90|Ordering Info., AC/DC Electrical Characteristics 208 


1F3893 9/15/89|New Product Specification 





210 








1F4763. | ~——__—s| Deleted Part type 

1F5074 New Product Specification 215 
1F5300 New Product Specification 222 
1F5302 228 


1F8960 11/27/89 


1F8961 11/27/89|Recommended Oper. Cond., AC Waveforms 


IF8962 4/18/90 
IF8963 4/18/90 

















|F30240 9/15/89) Ordering Info. 
1F30244 9/15/89] Ordering Info. 








130245 

|F30640 Pin Cont., Logic Symbol, Logic Symbol (IEEE/IEC), AC Elec. Char. 

1F50109 New Product Specification 260 
'F50728 
iF50729 New Product Specification 273 
V219_ | —_ Nov-89/A Metastability Primer 280 
V220 Synchronizing and Clock Driving Solutions Using the 74F50XXX Family 285 
221 Multiplying and Dividing Clock Frequencies Using the 74F50729 290 





N222 Eliminating Glitches Using the 74F50XXX Family 293 


Vii 


Signetics 





Document No. 853-1122 


Date of issue November 27, 1989 


Status Product Specification 


FAST Products 





FEATURES 


* Open Collector output drive 
64mA 


* High speed 


¢ 12V output termination 
voltage 


¢ Symmetrical propagation delays 


PIN CONFIGURATION 








TOP VIEW 








FAST 74FO6, 74FO7 
Inverter/Buffer/Drivers 


74F06 Hex Inverter Buffer/Driver (Open Collector) 
74F07 Hex Buffer/Driver (Open Collector) 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


TYPE 


a 


ORDERING INFORMATION 


COMMERCIAL RANGE 
PACKAGES Vog = SV#10%; T, = 0°C to +70°C 
14-Pin Plastic DIP N74FO6N, N74FO7N 
14-Pin Plastic SO N74FO6D, N74F07D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


Data output (‘FO6) OC/106.7 OC/64mA 
Data output ('F07) OC/106.7 OC/64mA 
NOTE: 


1. One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
2. OC = Open Collector. 



















LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


3°95 9 11 «13 


GND =pin 7 
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Inverter/Buffer/Drivers 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


PTs | 


Product Specification 


74506, 74FO7 





Supply voltage 
High-level input voltage 


Low-level input voltage 





Input clamp current 





High-level output voltage 


Low-level output current 


Meg 
Yon 


Operating free-air temperature range 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 





























LIMITS | 
SYMBOL PARAMETER TEST CONDITIONS’ UNIT 
Min | Typ“ | Max 
lon High-level output current Voc = MIN, Vi = MAX, Von =MAX, Vig = MIN 250 | pA 
ee es ees ees 
Voc = = MIN, t10%Vog : 
VoL Low-level output voltage Vii = MAX, lo =MAX 
Vip = MIN t5%Vog : 
= mm 8 
Vi, | Input clamp voltage Veg = MIN. 1 = tye a 0.73! -1.2| V 
poo Input current at maximum input voltage Voc =MAX, Vi = 7.0V | | 100, HA 
High-level input current Voo = MAX, V, = 2.7V | | 20 | BA 
rT Low-level input current Voc = MAX, V, = 0.5V ee mA 
| 8.0 
74F06 oon 
| Supply current [total] VV. = MAX 
74F07 
I 32 45 | mA 
CCL 








NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Vo, = 5V,T, = 25°C. — 


AC ELECTRICAL CHARACTERISTICS 

















































LIMITS 
Ty = +25°C Th = 0°C to +70°C 
=5V Voc =5V+10% 
SYMBOL PARAMETER TEST CONDITION C = 50pF C= 50pF UNIT 
R = 100Q Re = 100Q 
Min Max 
t < 
eo Erepagation 2evay 74F06 Waveform 1 15 65 aa. 
PHL D. to Q, 1.0 6.0 - 
t . 
eth Propagation delay 74F07 =| Waveform 2 2.0 2 | ns 
PHL D, to Q 2.5 7.5 ae } 
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DESCRIPTION 


The 74F74 is a dual positive edge-trig- 
gered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs; also 
true and complementary outputs. 

Set (S,,) and Reset (R,,) are asynchro- 
nous active-Low inputs and operate inde- 
pendently of the Clock (CP) input. 

Set (S,) and Reset (Rp) are synchro- 
nously 

active Low inputs and operate independ- 
ently of the clock (CP). When Set and 
Reset are inactive (High), Data_at the D 
input is transferred to the Q and Q outputs 
onthe Low-to-High transition of the Clock. 
Data must be stable just one setup time 
prior to the Low-to-High transition of the 
clock for predictable operation. 


Clock triggering occurs at a voltage level 


and is not directly related to the transition 


time of the positive-going pulse. Following 
the hold time interval, data at the D input 
may be changed without affecting the 


levels of the output. 


PIN CONFIGURATION 


TOP VIEW 















FAST 74F74 
FLIP-FLOP 


Dual D-Type Flip-Flop 


TYPICAL f, TYPICAL SUPPLY CURRENT 


74F74 125 MHz 11.5mA 


ORDERING INFORMATION 


COMMERCIAL RANGE 
Vog = 5Vt10%; T, = 0°C to +70°C 
14-Pin Plastic DIP N74F74N 
14-Pin Plastic SO N74F74D 














INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L) LOAD VALUE 
7,0, | Baiataputs || eens 
Seo S| Setinpus ecve Low) 
Reset inpus(ecve Low) 
0,0, 6,5 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 












LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


Voc =pin 14 
GND =pin 7 
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FLIP-FLOP -: 7AF74 


AC WAVEFORMS 








i ; Waveform 2. 
Waveform 1. Propagation Delay For data to output, data Propagation Delay for set and reset to output, 
setup time and hold times, clock width, and set and reset pulse width 


maximum clock frequency 


CP, 





Waveform 3. 
Reset pulse width, and recovery time for reset to clock 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUIT AND WAVEFORMS 













AMP 
aoe (Vv) 


Vee . NEGATIVE 
PULSE 









PULSE 
GENERATOR 


R POSITIVE 
L PULSE 
10% 
ov 











Va = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 
INPUT PULSE REQUIREMENTS 
DEFINITIONS FAMILY 
Re = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate two tua | a 
Cc. = Load capacitance includes jig and probe capacitance; 74F 3.0V +1MHz 500ns| 2.5ns |2.5ns 


see AC CHARACTERISTICS for value. 
Termination resistance should be equal to zout of 
pulse generators. 





R 


T 
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FEATURES 

* High-impedance NPN base inputs 
for reduced loading (20A in High 
and Low states) 


Magnitude comparison of any 
binary words 

Serial of parallel expansion 
without extra gating 


DESCRIPTION 


The 74F85 is a 4-bit magnitude compara- 
tor that can be expanded to almost any 
length. It compares two 4-bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at 
the outputs. The 4-bit inputs are weighted 
(Ap-A,) and (B,-B,) where A, and B, are 
the most significant bits. The operation of 
the 74F85 is described in the Function 
Table, showing all possible logic condi- 
tions. The upper part of the table de- 
scribes the normal operation under all 
conditions that will occur in a single de- 
vice or in a series expansion scheme. In 
the upper part of the table the three out- 
puts are mutually exclusive. In the lower 
part of the table, the outputs reflect the 
feed-forward conditions that exists in the 


PIN CONFIGURATION 











TOP VIEW 


FAST 74F85 


Comparator 


4-Bit Magnitude Comparator 





DELAY 


TYPICAL PROPAGATION 





TYPICAL SUPPLY CURRENT 
(TOTAL) 











7.0ns 





ORDERING INFORMATION 


PACKAGES 


16-Pin Plastic DIP 
" 16-Pin Plastic SOL 
























INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L) 
DESCRIPTION HIGH/LOW 


Comparing inputs 1.0/0.033 
I | | 





Comparing inputs 






A<B 'A-B’ ‘Asp | Expansion inputs 


A<B, A=B, A>B | Data outputs 


NOTE: 








= a 
(active High) 


i (active High) l 


40mA 












COMMERCIAL RANGE 
Veg = SV#10%; T, = 0°C to +70°C 


N74F85N 
N74F85D 


LOAD VALUE 
HIGH/LOW 


20WA/20pnA 
20pA/20HA 
20pA/20pA 

1.0mA/20mA 














1.0/0.033 


1.0/0.033 








50/33 





a ee 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


parallel expansion scheme. The expan- 
sion inputs lasBe I,-3 and | are the 
least significant bit positions. When used 
for series expansion, the A>B, A=B and 
A<B outputs of the least significant word 


~ connected to thecorresponding |,_.,, 


ap 2Nd |, _, inputs of the next higher 


LOGIC SYMBOL 









10 12 13 15 9 11141 
















Ag Ay Ay Ag 
lacB 
ta=B 
lasB 


By B, B, By 








A>B A=B A<B 








Voc = Pin 16 
GND =Pin8 











stage. Stages can be added in this man- 
ner to any length, but a propagation delay 
penalty of about 15ns is added with each 
additional stage. For proper operation the 
expansion inputs of the least significant 
word should be tied as follows: 1, , =Low, 
I,-p=High and |, gzlow. 


LOGIC SYMBOL(IEEE/IEC) 
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FAST 74F85 


Comparator 


ean onttaoe'or wa 


ETE: 


SSS | 


A CATAL Ie 


Q 
| 


LOGIC DIAGRAM 


GND =Pin8 





FUNCTION TABLE 


H = High voltage level 


OUTPUTS 


n 
- 
= 
a 
7 
z 
© 
on 
= 
< 
a. 
x 
uu 


COMPARING INPUTS 


A,B, A,B, A,B, 


Low voltage level 


Don't care 


A< 


A>B 


o°3p 


A 
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Product Specification 


cossss------ 


FEATURE 
¢ Industrial temperature range 
available (-40°C to +85°C) 


Loe ae ee ee ee ee 


FUNCTION TABLE 


na Di, 
L L 
L H 
H L 
H H 


H = High voltage level 
L = Low voltage level 


LOGIC DIAGRAM 





Veg = Pin 14 
GND = Pin 7 


TOP VIEW 








FAST 74F86 
Gate 


Quad 2-Input Exclusive-OR Gate 


TYPICAL SUPPLY CURRENT 
(TOTAL) 





16.5 mA 


ORDERING INFORMATION 















a eee ee ee 
COMMERCIAL RANGE INDUSTRIAL RANGE a | 
PACKAGES Vec = 5V+10% I Voc = 5V+10% I 
Th = 0°C to +70°C Ty = -40°C to +85°C 
14-Pin Plastic DIP N74F86N 174F86N I 
14-Pin Plastic SO N74F86D 174F86D I 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) | LOADVALUE 
DESCRIPTION HIGHLOW | HIGH/LOW 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20A in the High state and 0.6mA in the Low state. 











LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


1 2 4 5 9 10 12 13 


Do ath Oa ab P30 2b 


Q 


O, 92 A 


0 


Voc = Pin 14 
GND = Pin7 
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Gate 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITION 


tPLH Propagation delay 
PHL 

PLH 
PHL 


Propagation delay 


AC WAVEFORMS 










Waveform 1. 
For Non-Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Termination resistance should be equal to Zour of 
pulse generators. 


February 9, 1990 





NOTE: For all waveforms, V,, = 1.5V. 





Product Specification 


FAST 74F86 


LIMITS 


= 0°C to 

+70°C 

=5V 110% JV, =5V+10% | 

J C.=50pF Y UNIT 
R, = 5000 


Ty 


Veg 


C, = S0pF 
R, = 5000 


in [Typ | Max 
Waveform 1 ee 
Dia or Di» to Q, ( Other input Low) 3.0 
Wavet 5.3 | 7.0 
Dia or Din to Q, ( Other input High) avetorm 2 4.7 | 65 


Waveform 2 
For Inverting Outputs 









90% 
NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 
tw 


Va = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
ee [| 
sor [me [ tee 


ae FAST 74F112 
cure Flip-Flop 


Date of issue February 9, 1990 


neue Predict Syeeiciien Dual J-K Negative Edge-triggered Flip-Flop 
FAST Products 











eee == 


TYPICAL SUPPLY CURRENT 





TYPE TYPICAL fray 






FEATURE | (TOTAL) 
+ Industrial temperature range 


available (-40°C to +85°C) 


ee ee eee ee ee me we we ee ee ee ef: ORDERING INFORMATION 















a ee eee eee 
COMMERCIAL RANGE Ff INDUSTRIAL RANGE 
Vog = 5V410% I Voge = SVE10% 
T, = 0°C to +70°C T, = 40°C to +85°C 


N74F112N 174F112N 
N74F112D 174F112D 
wee ee eee ee eee ee 






DESCRIPTION 


The 74F112, Dual Negative Edge-Trig- 
gered JK-Type Flip-Flop, features individ- 
ual J, K, Clock (CP), Set (S,) and Reset 
(R,) inputs, true (Q,) and complementary 
(Q,) Outputs. _ 

The S, and R, inputs, when Low, set or 
reset the outputs as shown in the Function 
Table regardless of the level at the other 
inputs. 

A High level on the clock (CP_) input en- 
ables the J and K inputs and data will be ac- 
cepted. The logic levels at the J and K 


PACKAGES 


16-Pin Plastic DIP 
16-Pin Plastic SO 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
DESCRIPTION HIGH/LOW 


J inputs 1.0/1.0 


K inputs 1.0/1.0 
5 Set inputs (active Low) 1.0/5.0 


















a ae a eed 


LOAD VALUE 
HIGH/LOW 


20pA/0.6mA 
20pA/0.6mA 
. 20pA/3.0mA 

























DIL 












inputs may be allowed to change while the Reset inputs (active Low) 1.0/5.0 20pA/3.0mA 
CP. is High and flip-flop will perform ac- ol = : : ; (ano D0uA/2.4mA 
cording to the Function Table as long as wlbels Pelee put eetve dali eco") : ees 





minimum setup and hold times are ob- 1.0mA/20mA 


served. Output changes are initiated by the 


High-to-Low transition of the CP. One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


Q,G, : 2.0, 
NOTE: 


PIN CONFIGURATION LOGIC SYMBOL . LOGIC SYMBOL(IEEE/IEC) 





TOP VIEW 


GND=pin 8 
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Flip-Flop i FAST 74F112 


TEST CONDITION 


Waveform 1 
Propagation delay 
CP to Q. or O, Waveform 1 
Sy Fy 100, oF | Wavetom 23 | 
=< 4S = Waveform 2,3 

Dn’ Rp to Q, or Q, 


AC SETUP REQUIREMENTS 


AC ELECTRICAL CHARACTERISTICS 









LIMITS 


me a 

Th = 0°C to Ty = -40°C to 

+70°C +85°C I 

=5V 110% [Vo =5V 110% J 
G,=50pF UNIT 

R, = 5000 









Vec 


C, = 50pF 






SYMBOL PARAMETER 










Maximum clock frequency 


= 


X 


PLH 
PHL 


| = ee _~ 
vu 
cr 


- 


PHL 








LIMITS 
Ta =0°C to A= -40°C to 

+70°C a | 
co =5V 410% JV, =5V 410% | 
PARAMETER TEST CONDITION C, = 50pF C,=S0pF 4 UNIT 
R = 5000 Rv = 500Q 


t,(H) Setup time, High or Low 
t.(L) Jn , K, to CP Waveform 1 


n 
< 
= ‘ 
wo 
Oo 
~~ 


(H) Hold time, High or Low 
ty JK, to CP Waveform 1 
t(H) CP Pulse width 
t(L) High or Low Waveform 1 


° 
é 


S., RB. Pulse width 
von Big Pulse ws Waveform 2,3 45, 


Recovery time 
thE Son Rp to GP Waveform 2,3 45 


t(L) 





AC WAVEFORMS Le a ol 





Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, and clock pulse width 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Product Specification 


DESCRIPTION 


The 74F132 contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals. In addi- 
tion, they have greater noise margin than 
conventional NAND gates. Each circuit 
contains a 2-input Schmitt trigger fol- 
lowed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transitions, and provide different 
input threshold voltages for positive and 
negative-going transitions. This hyster- 
esis between the positive-going and 
negative-going input threshold (typically 
800mv) is determined by reisistor ratios 
and is essentially insensitive to tempera- 
ture and supply voltage variations. As 
long as three inputs remain at a more 
positive voltage than V. , the gate will 
respond in the transition of the other input 
as shown in Waveform 1. 


TOP VIEW 











FAST 74F132 
schmitt Trigger 


Quad 2-Input NAND Schmitt Trigger 


TYPICAL PROPAGATION 


TYPICAL SUPPLY CURRENT 






















DELAY (TOTAL) 
74F132 6.3 ns 13 mA 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Vog = SV#10%; T, = 0°C to +70°C 
14-Pin Plastic DIP N74F132N 





14-Pin Plastic SO N74F132D 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
DESCRIPTION HIGH/LOW 


Data inputs 1.0/1.0 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20A in the High state and 0.6mA in the Low state. 










LOAD VALUE 
HIGH/LOW 


20nA/0.6mA 



















1.0mA/20mA 





LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


12 4 5 9 10 12 13 
katy ta ob 3a 3p 
ar 
Qy @, 2, @, 
Voc = Pin 14 
GND « Pin? 
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schmitt Trigger 


AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


tol Propagation delay 


Waveform 1 
tOHL Dia’ Dib to Q, 


AC WAVEFORMS ~ 


Waveform 1. 
For Inverting Outputs 


NOTE: For all waveforms, Vay = 1.5V. 









PULSE 
GENERATOR 











Test Circuit For Totem-Pole Outputs 


DEFINITIONS 

R = Load resistor; see AC CHARACTERISTICS for value. 

L= Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour of 

pulse generators. 
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Product Specification 


FAST 74F132 


LIMITS 


= 0°C to +70°C 
= 5V+10% 
TEST CONDITION “& = 50pF 


90% 


NEGATIVE 
PULSE 


ov 


ANP (V) 






POSITIVE 
PULSE 


10% 









10% 


tw ov 


Va = 1.5V 
Input Pulse Definition 















INPUT PULSE REQUIREMENTS 


si | 





FAMILY 







FAST 74F 133 
at 


October 16, 1989 
Status 
S 13-InpDut NAND Gate 


FAST Products 









Product Specification 





TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 





ORDERING INFORMATION 
COMMERCIAL RANGE 
Veo = 5V+10%; Ty = 0°C to +70°C 


N74F133N 
N74F133D 


74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 
Data inputs 20,A/0.6mA 
Data Output 50/33 1.0mA/20mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 

















PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


TOP VIEW 


Voc = Pin 16 
GND = Pin 8 
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ae FAST 74F139 
— Decoder/Demultiplexer 


Date of issue February 23, 1990 


elas Pioduct speciicaion Dual 1-of-4 Decoder//Demultiplexer 


FAST Products 
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING INFORMATION 
DESCRIPTION COMMERCIAL RANGE 


PACKAGES 
: Vn = 5Vt10%; T, = 0°C to +70°C 
The 74F139 is a high speed, dual 1-of-4 cc A as 


decoder/demultiplexer. This device has 16-Pin Plastic DIP N74F139N 
two independent decoders, each accept- 16-Pin Plastic SO N74F139D 


ing two binary weighted inputs (Aon A,,,) 
and providing four mutually exclusive 
active-Low outputs (Gy, - Q,,)- Each INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


decoder has an active-Low Enable (E). 74F(U.L) LOAD VALUE 





FEATURES 
* Demultiplexing capability 


* Two independent 1-of-4 decoders 
¢ Multifunction capability 































— DESCRIPTION 

When E is High, every output is forced HIGH/LOW | HIGH/LOW 

High. The Enable canbe used as the Data : Address inputs 20pA/0.6mMA 

neu for a 1-of-4 demultiplexer applica- Enable inputs (active Low) 1.0/1.0 

‘ Data outputs (active Low) 50/33 1.0mA/20mA 

NOTE: Lee ee oe oe 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 

PIN CONFIGURATION LOGIC SYMBOL . LOGIC SYMBOL(IEEE/IEC) 





Eg Aoa Ata Ep Aob Aip 


DECODER a DECODER b 


Q0a Q1a Q2a Q3a Gob Q1bQ2bA3b 
VU @) 


12 11 10 9 


TOP VIEW 
Voc = Pin 16 


GND = Pin 8 
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FEATURES 
¢ 16-line demultiplexing capability 


* Mutually exclusive outputs 


+ 2-input enable gate for strobing or 
expansion 


DESCRIPTION 


The 74F154 decoder accepts four active - 


High binary address inputs and provides 
16 mutually exclusive active Low outputs. 
The 2-input Enable (E,, E,) gate can be 
used to strobe the decoder to eliminate the 
normal decoding "glitches" on the outputs, 
or it can be used for expansion of the de- 
coder. The Enable gate has two AND'ed 
inputs which must be Low to enable the 
outputs. 


The 74F154 can be used as a 1-of-16 
demultiplexer by using one of the Enable 
inputs as the multiplexed data input. 


When the other Enable is Low, the ad- . 


dressed output will follow the state of the 
applied data. 


PIN CONFIGURATION 










FAST 74F154 
Decoder/Demultiplexer 


1-of-16 Decoder/Demultiplexer 










COMMERCIAL RANGE 
Voc = 5V410%; T, = 0°C to +70°C 
24-Pin Plastic Slim DIP (300mil) N74F154N 
N74F154D 


74F(U.L.) LOAD VALUE 
oe 
; 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20nA in the High state and 0.6mA in the Low state. 









LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


Voc = Pin 24 
GND = Pin 12 
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FAST 74F154 


Decoder/Demultiplexer 


i-——; 
> 
rs 
Sitima:: p 


Qin Qs Ayr Aig Qyy Ay5 


Q, G2 Q3 GQ Qs Qs Q, Qs a G, 


LOGIC DIAGRAM 


GND=pin 12 





FUNCTION TABLE 


OUTPUTS 


x= 
x= 
x= 
x= 
x= 
x 
x 
x= 
x= 
x= 
x= 
x= 
= 
x= 
=x 


H H H H H H H H H H H H H H 


H 


H H H H H H H H H H 


L 


H H H H H H H H H H HH 


L 


L 


H H H H H H H H H H H 


H H H H H H H 


L 


HH H H H H H H H H 
H@H H H H H H H H H H 


HSH H H H H H H H 


H H H H H H 


L 


L 
HH H H HH H H H H H H 


H H H H H 


L 


H HH H H H H H H H H H H H 


H 





H H H 


L 


L 


H H HpH H H H H H H H H H H H H H HL 





High voltage level 
t care 


Low voltage level 


Don’ 


H = 
L = 
X = 
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FEATURES 
* Gated serial data inputs 


* Typical shift frequency of 100MHz 

- Asynchronous Master Reset 

+ Fully buffered clock and data 
inputs 

* Fully synchronous data transfers 


DESCRIPTION 


The 74F164 is an 8-bit edge-triggered 
shift register with serial data entry and an 
output from each of the eight stages. Data 
is entered through one of two inputs (D.., 
D,,); either input can be used as an active 
High enable for data entry through the 
other input. Both inputs must be con- 
nected together or an unused input must 
be tied High. 


Data shifts one place to the right on each 
Low-to-High transition of the Clock (CP) 
input, and enters into Q, the logical AND of 


the the two data inputs (D__, D,,) that ex- 


. Ss 

isted one setup time before the rising clock 
edge. A Low level on the Master Reset 
(MR) input overrides all other inputs and 
clears the register asynchronously, forc- 
ing all outputs Low. 


PIN CONFIGURATION 


TOP VIEW 





FAST 74F 164 
shift Register 


8-Bit Serial-In Parallel-Out Shift Register 


TYPICAL SUPPLY CURRENT 
TYPE TYPICAL fray (TOTAL) 


74F164 100MHz 33mA 








ORDERING INFORMATION 












COMMERCIAL RANGE 
PACKAGES Voc = 5V#10%; T, = 0°C to +70°C 


14-Pin Plastic DIP N74F164N 
14-Pin Plastic ISO N74F164D 
| 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L) | LOADVALUE 

DESCRIPTION HIGH/LOW | HIGH/LOW 
|\MR Master Reset input (active Low) 1.0/1.0 20pA/0.6mA 
[a-0, | 




















Clock Pulse input (active rising edge) 1.0/1.0 "| 20p,A/0.6mA 


Data outputs 50/33 1.0mA/20mA 





NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


Q,9, 0,0,0,0,a,0 


7 


3°94 5 6 10 41112 13 


Voc = Pin 14 
GND = Pin7 
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Register | FAST 74F164 


APPLICATION 


Reset 
Clock 


cP 
‘F164 


Data 


Enable Dsb 
Qo Q, Q,Q3 Q, Qs Qe Qz 


DD, By by Oy Pe Dad 
ig y cee Se! eRe Dg Dg D 49044 P42 D430 44 D415 


NOTE: The 'F164 can be cascaded to form synchronous shift registers of longer length. 
Here, two 'F164 are combined to form a 16 bit shift register. 





AC ELECTRICAL CHARACTERISTICS 


. LIMITS 7 
, T, = +25°C T, = 0°C to +70°C 
; Vee =5V Vee =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF " C, = 50pF 
. R, = 5002 R, = 5000 
t 


Maximum clock frequency Waveform 1 





P tion del 
CPO. ay Waveform 1 





Propagation delay — 
MR to Q, Waveform 2 





AC SETUP REQUIREMENTS 





LIMITS 






= 0°C to +70°C 


Veco =5V+10% 


Cc, = 50pF 


Setup time, High or Low 7.0 
Hold time, High or Low 
D. to CP Waveform 3 
n 
CP Pulse width 4.0 4.0 
i earn ef el 
Low 
Recovery time 
MR to CP 7.0 14 


February 8, 1990 











SYMBOL PARAMETER TEST CONDITION 





















tL) 


ty) 
tH (L) 





Waveform 2 











Waveform 2 
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FEATURES 

* Four edge-triggered D-type flip- 
flops 

« Buffered common clock 


+ Buffered asynchronous Master 
Reset 


. ee tue al and id complementary outputs 


Industrial temperature range 
available (-40°C to +85°C) 


DESCRIPTION 
The 74F175 is a quad, edge-triggered D- 


‘type flip-flop with individual D inputs and 


both Q and Q outputs. The common buff- 
ered Clock (CP) and Master Reset (MR) 
inputs load and reset (clear) all flip-flops 
simultaneously. The register is fully edge- 
triggered. The state of each D input, one 
setup time before the Low-to-High clock 
transition, is transferred to the corre- 
sponding flip-flop's Q output. All Q outputs 
will be forced Low independently of clock 
or data inputs by Low voltage level on the 
MR input. The device is useful for applica- 


tions where both true and complementary 


outputs are required and the CP and MR 
are common to all storage elements. 


PIN CONFIGURATION 





FAST 74F175 
Flip-Flop 


Qudd D Flip-Flop 








are TYPICAL f,,,, TYPICAL SUPPLY CURRENT 
(TOTAL) 
74F175 140MHz | 25mA 








ORDERING INFORMATION 


COMMERCIAL RANGE TF INDUSTRIAL RANGE 
PACKAGES Vog =5VE10% =f Vag = 5VE10% 
T, = 0°C to 470°C T, = -40°C to +85°C 


N74F175N 








16-Pin Plastic DIP 
























74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 








1.0/1.0 20nA/0.6mA 


1.0/1.0 20pA/0.6mA 


| cp Clock Pulse input (active rising edge) 1.0/1.0 20,,A/0.6mA 
eee. | Complementary outputs 50/33 1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


Data inputs | 











Master Reset input (active Low) | 












LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


4 5 12 13 









Q, Q, Q, Q, @, @, @, a, 





3°92 6 7 11:10 1415 


Voc = Pin 16 
GND = Pin 8 
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Flip-Flop 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 


Maximum clock frequency 


LIMITS 





=0°C to 

+70°C 

= 5V 410% 
TEST CONDITION 


FAST 74F175 


ee eee 
Ta = -40°C to i 
+85°C 
Veg = SV £10% I 
C, =S50pF UNIT 


R. = 5002 I 





Waveform 1 


Max { 





Propagation delay 
CP to Q, or Q, 


Waveform 1 





Propagation delay 
MR to Q, 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


t (4) Setup time, High or Low 
t (L) 


dD, to CP 
Hold time, High or Low 


t,(H) 
Ril) 


Waveform 3 


LIMITS 

Tp = 0°C to 
+70°C 
= 5V +10% 


Tp = 425°C 


Veo = 5V 
Cc. = 50pF 
= 5002 


TEST CONDITION 


Waveform 2 





¢ = 5V 210% | 
C,=S50pF 4 UNIT 
R, = 5002 





Waveform 2 





ty CP Pulse width 
High or Low 


MR Pulse width 
wi 


Recovery time 
MR to CP 


Waveform 1 





Waveform 3 


Waveform 3 
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FEATURES 
High speed performance 


Replaces 74F189 


Address access time: 8 ns max vs 
28ns for 74F189 


Power dissipation: 4.3 mW/bit typ 
Schottky clamped TTL 

One chip enable 

Inverting outputs (For non- 
inverting outputs see 74F219A) 
Buffered PNP inputs 

3-state outputs 

74F189A in 150 mil wide S.O. is 
preferred option for new designs 
* C3F189A in 300 mil wide S.O.L. 
replaces 74F189 in existing — 
designs 


APPLICATIONS 
* Scratch pad memory | 


¢ Buffer memory 
« Push down stacks 
¢ Control store 


DESCRIPTION 

The 74F189A is ahigh speed , 64-Bit 
RAM organized as a 16-word by 4-bit 
array. Address inputs are buffered to 


PIN CONFIGURATION 


TOP VIEW 















FAST 74F189A 


64-Bit TTL Bipolar RAM, Inverting 
(3-State) - 


TYPICAL SUPPLY CURRENT 
TYPE TYPICAL ACCESS TIME (TOTAL) 


ORDERING INFORMATION 


16-Pin Plastic DIP ~ 
16-Pin Plastic SO (150 mil) 


16-Pin Plastic SOL (300 mil) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 












COMMERCIAL RANGE 
Voc = 5V+10%; Ty = 0°C to +70°C 


N74F189AN 
N74F189AD 
C3F189AD 









LOAD VALUE 
HIGH/LOW 


20pA/0.6mA 


Ao Ag Address inputs 20pA/0.6mA 


NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


minimize loading and are fully decoded (CE) is High. The outputs are active only 

on-chip. The outputs are in High imped- in the READ mode (WE = High) and the 

ance state whenever the Chip Enable output data is the complement of the 
‘stored data. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


4 6 10 12 RAM 16X4 


1EN [READ] 


1 C2 [WRITE} 
Qp Q14QnQ4 
O O e) UO 


Voc = Pin 16 
GND = Pin 8 
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64-Bit TTL Bipolar RAM (16X4) y's FAST 74F189A 





LOGIC DIAGRAM 


Do Dy Do Dg 


BUFFERS 


. | 16-WORD X 4-BIT 
DECODER ADDRESS "MEMORY CELL 


DRIVERS DECODER ARRAY 


OUTPUT 
BUFFERS 


Voc =pini6 
GND «pin 





FUNCTION TABLE 
INPUTS OUTPUT 
OPERATING MODE 
ee eed 
Pee | tae 
pH | x | x | High impedance Disable Input 


High voltage level 
Low voltage level’ 
Don’t care 













H 
L 
x 


hod we. 


: ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 
Fir ss 
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64-Bit TTL Bipolar RAM (16X4) FAST 74F189A 








RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL ' PARAMETER 


pe [sem Te | 
ee ws 






















Low-level input voltage 


eed 


Operating free-air temperature range 























DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS' Fin | Typ? | max | UNIT 
yp 
Vou High-level output voltage ce IL a 
vest letax [Nee [ar [ee [Lo 
Low-level output voltage 
Varig sek | asvgs |_| a8 000 |v 
=o Input current at maximum input voltage Yee =MAX, V) =7.0V | || 100 | a | 
High-level input current Voc = MAX, Vv, =2.7V | ff 20 | BAL 
Others mA 
Low-level input current Voc = MAX, V, = 0.5V plies eee eal 
Ce, WE ae as 
Off-state output current 2 b 
High-level voltage applied Voc = MAX, Vo = 2.7 | f | 50 | ma 
Off-state output current ES z 
Low-level voltage applied Meg MM GSM Ff | 0 | ma | 
— Supply current (total) Vog = MAX, CE = WE = GND | | §8 | 80 | mA 
[re A eae ee 


Output capacitance Voc = 5V, Your = 2.0V 











NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vo = 5V,T, = 25°C. 

3. Not more than one output CS vial be shorted ata time. For testing los: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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64-Bit TTL Bipolar RAM (16X4) “ FAST 74F189A 








AC ELECTRICAL CHARACTERISTICS 


ur = 0°C to +70°C 
cc Voc =5V+10% 
SYMBOL PARAMETER TEST CONDITION : ot = 50pF 


a ie Pow ETE 
toLH Waveform 1 

tou ; A, to Q, 2. 0 

t 


Access time Eni abl ine mes ; | ao 0 
CE to OG. hala 7.0 
Disable time 2.5 7.0 
ee eee 
t Write pesien Enable time Wavet 4 2.0 4.0 6.5 
t time WE to 0, even 2.5 45 7.5 
t Disable time 3.5 5.5 
PHZ jon 
ez wee | weweme | ts | os | te 


AC SETUP REQUIREMENTS 


. : LIMITS 
Ty = +25°C T, = 0°C to +70°C 
Voc = 5V Veg = SV +10% 
SYMBOL PARAMETER TEST CONDITION C,=50pF 
ao = 5002 


t.(H) | Setup time 
H) Hold time 
i time 
Peo [ewe [Weems ||| || | 





Pee [eee | | 

[8 [iio erro [meme | | 
ewes ee Te] pet te 
Dae eee Def eT 


t.(H) | Setup time 7.5 9.0 
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64-Bit TTL Bipolar RAM (16X4) FAST 74F189A 





AC WAVEFORMS 


Waveform1. Read Cycle, Address Access Time 


Va 
tp7H —> 
teat 
Van 


Waveform 2. Read Cycle, Chip Enable Access Time 


Waveform 3. Read Cycle, Chip Disable Time 


Ws ee we ee 


t, (H or L) ————— > @# >, (H or L)-B 


Pw OK 


t ,(H or L) 


<——_t,, (Hor L) > th (Y) 


t y(L) —> 
Va Vm 


' pHz 
'piz 


Vi 


Waveform 4. Write Cycle 


NOTES: 1. For all waveforms, Vu = 1.5V. 
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64-Bit TTL Bipolar RAM (16X4) 


Product Specification 


FAST 74F189A 





TEST CIRCUIT AND WAVEFORMS 





Veo 


Test Circuit For 3-State Outputs 
SWITCH POSITION 


closed 


closed 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Termination resistance should be equal to Zour of 
pulse generators. 


February 23, 1990 
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90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Vig = 1:5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


camny |__INPUTPULSEREQUIREMENTS | 
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FEATURES 
« Synchronous, reversible 4-bit- 
counting 


* Asynchronous parallel load capa- 
bility 


* Asynchronous reset (clear) 
¢ Cascadable without external logic 


DESCRIPTION 


The 74F192 and 74F193 are 4-bit synchro- 
nous Up/Down Counters. The 74F 192 counts 
in BCD mode and 74F 193 counts in the binary 
mode. Separate up/down clocks, CP\, and 
CP, respectively simplify operation. The out- 
puts change state synchronously with the 
Low-to-High transition of either clock input. If 
the CP, ,clockis pulsed while CP, is held High, 
the device will count up. If the CP, clock is 
pulsed while CP, is held High, the device will 
count down The device can be cleared at any 
time by the asynchronous reset pin. It may 
also be loaded in parallel by activating the 
asynchronous parallel load pin. Inside the 
device are four master-slave JK flip-flops with 
the necessary steering logic to provide the 
asynchronous reset, asynchronous preset, 
load, and synchronous count up and count 
down functions. Each flip-flop contains JK 
feedback from slave to master such that a 
Low-to-High transition on the CP,, input will 
decrease the count by one, while a similar 
transition on the CP,, input will advance the 
count by one. One clock should be held High 
while counting with the other, because the cir- 
cuit will either count by twos or not at all de- 
pending on the state of the first JK flip-flop, 
which cannot toggle as long as either clock 
input is Low. Applications requiring reversible 
operation must make the reversing decision 
while the activating clock is High to avoid 
erroneous counts.The terminal count up 
(TC,) and terminal count down (TC,.) outputs 
are normally High. When the circuit has 









FAST 74F192, 74F193 
Counters 


‘F192 Up/Down Decade Counter With Separate Up/Down Clocks 
‘F193 Up/Down Binary Counter With Separate Up/Down Clocks 


TYPE TYPICAL fy, TYPICAL oA 


74F192 125MHz 
7ario3 | t25MHz | am 





ORDERING INFORMATION 


COMMERCIAL RANGE 
PACKAGES Veg = SV+10%; T, = 0°C to +70°C 


16-Pin Plastic Dip N74F192N, N74F193N 


16-Pin Plastic SO 





N74F192D, N74F193D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





CPy 
CP, 


NOTE: 


74F(U.L.) LOAD VALUE 
wn | Asner inert | 100 | Zonas | 
2-6) [Fir oupos————*|00—| mnomn 


‘ae count up (carry) output (active 50/33 1.0mA/20mA 

ow 

a count down (borrow) output (active 50/33 1.0mA/20mA 
ow 

















One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


reached the maximum count state (9 for the 
‘F192 and 15 for the ‘'F193), the next High-to- 
Low transition of CP, , will cause TC,, to go 
Low. TC, , will stay Low until CP, goes High 
again, duplicating the count up clock, al- 
though delayed by two gate delays. Likewise, 
the TC, output will go Low when the circuit is 
in the zero state and CP, goes Low. The TC 
outputs can be used as the clock input signals 
to the next higher order circuit in a multistage 
counter, since they duplicate the clock wave- 
forms. Multistage counters will not be fully 
synchronous since there is a two-gate delay 
time difference added for each stage that is 
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added. The counter may be preset by the 
asynchronmous parallel load capability of the 
circuit. Information present on the parallel data 
inputs DD. ) is loaded into the counter and 
appears on the outputs regardless of the con- 
ditions of the clock inputs when the Parallel 
Load (PL) input is Low. A High level on the 
Master Reset (MR) input will disable the paral- 
lel load gates, override both clock inputs, and 
sets all Q outputs Low. If one of the clock 
inputs is Low during and after a reset or load 
operation, the next Low-to-High transition of 
the clock will be interpreted as legitimate sig- 
nal and will be counted. 
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Counters | a FAST 74F192, 74F193 





AC WAVEFORMS 












Propagation Delay, cient ban to Output, Clock P tion Del Waveloin 2 ina Count 
Pulse Width, and Maximum Clock Frequency ropagation Velay, Cloc ermine! Voun 








Waveform 3. 
Parallel poulse width, Parallel Load to Output Delays, 
and Parallel Load to Clock Recovery Time 


Waveform 4. 
Propagation delay, Data to Flip-flop outputs, 
Terminal Count and Down Outputs 





Waveform 6. 
Data Setup And Hold Times 


Waveform 5. 
Master Reset Pulse Width, Master Reset to 
Output Delay and Master Reset to Clock 
Recovery Time 


NOTE: For all waveforms, Vu = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 








TIMING DIAGRAM (Typical clear, load, and count sequence ) for 'F192 

















ee 
Doe fro las ese ty te ae ote 
eo eee ee Acres 
pata 
ve rt Re I Ste Fs heed gS ae ee ce eet 4-| Scie fae eS 
Lt Ms LS oe PS a ee ee ee | | ea! ats ge 
vw ti 1 | | 
1 tr { 1 ' Ls 
| | t 
| ! 
t t 1 { 
( t t 
| | ' 
| {ot I | I 
| | J 
ES) eee ee 
U1 eas | | 
1 | 
eae | i r isl = vate 
aan —_—_—P =_ Cofint wn 
Clear = Preset | | 
a. ‘F192 Decade Counter | | 
NOTES: 1. Clear overrides load data and count inputs. LI 
2. When counting up, count down input must be High; 


when counting down, count up must be High. 
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ane No. 853-0024 

















FAST 74F195 
Shift Register 


4-Bit Parallel-Access Shift Register 





ECN No. 97805 
Date of issue October 5, 1989 
Status | Product Specification 
FAST Products 

FEATURES 


* High-impedance NPN base inputs 
for reduced loading (20,A in Low 
and High states) 

Shift right and parallel load capabil- 
ity 

J -K(D) inputs to first stage 

+ Complement output from last stage 
» Asynchronous Master Reset 


DESCRIPTION 


The 74F 195 is a4-bit Parallel Access Shift 
Register and its functional characteristics 
are indicated in the Logic diagram and 
Function Table. The device is useful in a 
variety of shifting, counting and storage 
applications. It performs serial, parallel, 
serial to parallel, or parallel to serial data 
transfers at very high speeds. 


The 74F195 operates in two primary 
modes: shift right (Q) — Q,) and parallel 
load, which are controlled by the state of 
the Parallel Enable (PE) input. Serialdata 
enters the first flip-flop (Q,) via the J and K 


PIN CONFIGURATION 







TYPICAL SUPPLY CURRENT 
TYPICAL fay (TOTAL) 


ORDERING INFORMATION 


PACKAGES Vog = 5VE10%; T, = 0°C to +70°C 
16-Pin Plastic DIP N74F195N 


16-Pin Plastic SO N74F195D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 
1.0/0.033 20pA/20pA 
1.0/0.033 20pA/20pA 
Parallel Enable input 

















COMMERCIAL RANGE 


























DESCRIPTION 


Parallel data inputs 





J-K or D type serial inputs 








2 
A/20 A 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


J, 
PE 


K 
P 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 








TOP VIEW 














4567 





15 14 13 12 


Voc = Pin 16 
GND = Pin 8 
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Shift Register | FAST 74F195 





AC ELECTRICAL CHARACTERISTICS 


LIMITS 


Tp =0°C to +70°C 
Vec = 5V+10% 
C, = 50pF 























PARAMETER TEST CONDITION 


paanaentcweer | yates ee, 
aveform 

Propagation delay : 4.0 
t CP to Q, Waveform 1 40 
t Propagation delay 7.0 10.0 13.0 
PH | opi Waveform 1 45 7.0 9.0 
PHL 3 

Propagation delay 

MR to Q, Waveform 2 7.6 
Propagation dela’ : 


AC SETUP REQUIREMENTS 


o 
, < 
= 
wo 
oO 
r 





- 
vz 
-x 





PHL 





PLH 


elf 





Th = +25°C Ty =0°C to +70°C 
Vec =5V Vec = 5V+10% 
PARAMETER TEST CONDITION = 


t,(H) Setup time, High or Low 
t.(L) J, K and D. to CP 


(H) Hold time, High or Low 
a J, K and D, to CP Waveform 3 
t.(H) Setup time, High or Low 
t (L) PE to CP Waveform 4 
— 


t(L) 
MR Pulse width 
Low 


ty(U) 
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Signetics 

Document No. 
Date of issue February 23, 1990 

Status Product Specification 

FAST Products 

FEATURES 

* High speed performance 

¢ Replaces 74F219 


Address access time: 8 ns max vs 
28ns for 74F219 


Power dissipation: 4.3 mW/bit typ 
Schottky clamped TTL 

One chip enable 

Non-Inverting outputs (For invert- 
ing outputs see 74F189A) 
Buffered PNP inputs 

3-state outputs 

74F219A in 150 mil wide S.O. is 
preferred option for new designs 
* C3F219A in 300 mil wide S.O.L. 
replaces 74F189 in existing 
designs 


APPLICATIONS 
* Scratch pad memory 


¢ Buffer memory 
« Push down stacks 
¢ Control store 


DESCRIPTION 
The 74F219A is ahigh speed , 64-Bit 


RAM organized as a 16-word by 4-bit 
array. Address inputs are buffered to 


PIN CONFIGURATION 





| TOP VIEW 











FAST /4F219A 


64-Bit TTL Bipolar RAM, 
Non-Inverting (3-State) 





5ns 


74F219A 


TYPE TYPICAL ACCESS TIME 











TYPICAL SUPPLY CURRENT 
(TOTAL) 


55mA 











ORDERING INFORMATION 












PACKAGES 





COMMERCIAL RANGE 
Voc = 5Vt10%; Tp = 0°C to +70°C 








16-Pin Plastic DIP 


16-Pin Plastic SO (150 mil) 


16-Pin Plastic SOL (300 mil) 




















N74F219AN 
N74F219AD 
C3F219AD 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





DESCRIPTION 


LOAD VALUE 
HIGH/LOW 


74F(U.L) 
HIGH/LOW 





Data inputs 


20pA/0.6mA 





Address inputs 


Chip Enable input (active Low) 


Write Enable input (active Low) 1.0/2.0 





NOTE: 


20nA/0.6mA 
20pnA/1.2mA 
20uA/1.2mA 
3.0mA/24mA 


1.0/2.0 


150/40 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


minimize loading and are fully decoded 
on-chip. The outputs are in High imped- 
ance state whenever the Chip Enable 


LOGIC SYMBOL 





4 6 10 12 


Qo Q4Q0Q3 


Voc = Pin 16 5 7 9 11 


GND = Pin 8 
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(CE) is High. The outputs are active only 
in the READ mode (WE = High) and the 
output data is the same polarity as the 
stored data. 


LOGIC SYMBOL(IEEE/IEC) 


RAM 16X4 
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64-Bit TTL Bipolar RAM (16X4) FAST 74F219A 





LOGIC DIAGRAM 


BUFFERS 


16-WORD X 4-BIT 


DECODER ADDRESS MEMORY CELL 


DRIVERS DECODER ARRAY 


OUTPUT 
BUFFERS 


Voc =pin 16 
GND =pin8 





FUNCTION TABLE 
INPUTS OUTPUT 
| OPERATING MODE 
PEE, ie Oe | 
ET Wists [ Wate t= | 
High impedance Disable Input 















H = High voltage level 
L = Low voltage level 
X = Don'tcare 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


OT 
Tour | Sarentapried wouputntow ouput 
Operating free-air temperature range 
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64-Bit TTL Bipolar RAM (16X4) FAST 74F219A 








RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 


High-level input voltage 


Low-level input voltage 
Input clamp current 
High-level output current 
Low-level output current 


Operating free-air temperature range 


























TEST CONDITIONS! 


















V..= MIN, V, = MAX 
High-level output voltage cc it 


Vig = MIN, Igy = MAX 

























DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
LIMITS 
SYMBOL PARAMETER 2 UNIT 
i [| 
some fae] | 
Vou 
%V 2.7 3.4 Vv 
£5%' cc ‘ : 
Low-level output voltage 
ve Ml peas] ozo |v | 
heli Input current at maximum input voltage Ye MAX, Vie = OV | | 100 | pa | 
High-level input current Voc = MAX, V, = 2. 7V | | | 20 | Ba | 
7 RES 
Low-level input current ieee Voc = MAX, V, = 0.5V 
Off-state output current 
High-level voltage applied =a yor ee eR 
Off-state output current 
ee Supply current (total) Yor = MAX, CE = WE = GND | | 85 | mA 
on | roe Vo nV. Vy = 20V eae eee 
Opi spacans veg" 8 Voge 200 Pr] 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V, 5V, Ty = 25°C. 
3. Not more than one output arould be Shorted ata time. For testing loge the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ing tests should be performed last. 
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64-Bit TTL Bipolar RAM (16X4) FAST 74F219A 








AC ELECTRICAL CHARACTERISTICS 















Ty = 0°C to +70°C 
Vv 





















SYMBOL ~ PARAMETER TEST CONDITION 








LIMITS 
ae = 5V+10% 
cc 
C, =50pF UNIT 
R, = 5000 


Propagation delay 8.0 
Racers une Enable ime Wavet 2 1.5 6.0 
CE to, Been 2.5 
Disable time Wavet 3 2.5 4.56 7.0 
CE to G, oun 1.5 3.0 55 
Ste 
9.0 
7.0 






Write recovery | Enable time Wavet 4 2.0 6.5 
t time WE to 0, om 3.0 7.5 
Disable t time 8.0 

WPHZ 


AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 


eer woe [EP | Le) 
eee 
estes fees TL 
Fc 
Ps [ioe vacua [me fe [PP 
[8 [iE asamvttomneen [mrs [| | ff [= 
rele fweme fe | 





LIMITS 





















Ta = +25°C Ty = 0°C to +70°C 
Vec =5V Vee =5V+10% 
TEST CONDITION om = 50pF Cc, = 50pF 


Sam ae ma] R. Time 
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64-Bit TTL Bipolar RAM (16X4) FAST 74F219A 





AC WAVEFORMS 


Waveform1. Read Cycle, Address Access Time 


Va 


‘pZzH__» 
tpzL 
Va 


Waveform 2. Read Cycle, Chip Enable Access Time 


Va 


tpyz 
'piz 


Vm 


Waveform 3. Read Cycle, Chip Disable Time 


eK 


ts (H or Ll) —————_—_> ty (HorLl)4 


Pw TK 


t ,(H or L) > 


th, (L) 


ty (L) —> ; 
M 


' pyz 
'piz 


VM 


Waveform 4. Write Cycle 


NOTES: 1. Forail waveforms, Var = 1.5V. 
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64-Bit TTL Bipolar RAM (16X4) 


TEST CIRCUIT AND WAVEFORMS 


Test Circuit For 3State Outputs : 
SWITCH POSITION 


closed 


closed 


DEFINITIONS 
Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Termination resistance should be equal to Zout of 
pulse generators. 


February 23, 1990 


Product Specification 


FAST 74F219A 


90% ~ 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Vin = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


camny |——_'NPUTPULSEREQUIREMENTS | 
sas [ey [an [a 
re [207 [ame [tal ane ane 
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Document No. 853-0356 


Date of issue November 27, 1989 





Status Product Specification 





FAST Products 








PIN CONFIGURATION 
74F242 





TOP VIEW 








FAST 74F242, 74F243 


Transceivers 


74F242 Quad Transceiver, Inverting (3-State) 
74F243 Quad Transceiver (3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F242 4.3ns 31.2mA 
74F243 4.0ns 66mA 


ORDERING INFORMATION 




















COMMERCIAL RANGE 
PACKAGES Voc = 5VE10%; T, = 0°C to +70°C 
14-Pin Plastic DIP N74F242N, N74F243N 
14-Pin Plastic SO N74F242D, N74F243D 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) 









LOAD VALUE 
































DESCRIPTION HIGH/LOW | HIGH/LOW 
Data inputs ('F242) 3.5/1.67 7ORA/T.OMA_ | 
Data inputs ('F243) 3.5/2.67 70pA/1.6mA 
Output enable input (active Low) 1.0/1.67 20pA/1 ‘Oma | 










20pA/1.0mA 


PAGER. — = 5 Output enable input 1.0/1.67 











15mA/64mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


74F242 74F 242 








= Pin 14 
GND = Pin7 


Voc 
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Transceivers FAST 74F242, 74F243 


AC ELECTRICAL CHARACTERISTICS 





LIMITS | 


Ta = 0°C to +70°C 


Vec = 5V +10% 


















SYMBOL PARAMETER TEST CONDITION 


Propagation delay 
touL An B, a By A, 


UNIT 


Waveform 1 









ns 
t Output Enable time Waveform 3 
PZH : 74F242 ns 
to7, to High or Low level Waveform 4 
Waveform 3 Be 


Waveform 4 





touz Output Disable time 
torz from High or Low level 
t 


PLH Propagation delay 


ns 
tout Ay B, to By A, 


Waveform 2 





tozy Output Enable time 7 4F243 Waveform 3 oe 
tog. to High or Low level Waveform 4 
tou Output Disable time Waveform 3 = 
toLz from High or Low level Waveform 4 


AC WAVEFORMS 


| 








Waveform 2. For Non-Inverting Outputs 





OE. 
A Vu 
OE 
B tez tpiz 
Vv 
oy | Bn M Vets 
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low 
And Output Disable Time From High Leve! Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 








TEST CIRCUIT AND WAVEFORMS 


H 































30% AMP (Vv) 
NEGATIVE 
PULSE 
ov 
trea (ty) tren (t,) 
Wee a ee hat tree (ty) 
Test Circuit For 3-State Outputs ea 
SWITCH POSITION POSITIVE 
SWITCH 10% 10% 
closed ‘w oe 
PZL closed Val = 1.5V 
All other open Input Pulse Definition 
DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS 
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate te de tgs | hea 
see AC CHARACTERISTICS for value. 
R, = Termination resistance should be equal to Z,,,, of 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns 
pulse generators. 











— 


November 27,1989 
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Date of issue February 8, 1990 
Status 


FAST Products 










Product Specification 





FEATURES 
¢ Octal bus interface 


+ 3-State Output buffer output sink 
64mA 


¢ 15mA source current 


Industrial temperture range 
available (-40°C to +85 °C) 


DESCRIPTION 


The 74F244 is an octal buffer that is ideal 
for driving bus lines of buffer memory 
address registers. The outputs are all 
capable of sinking 64mA and sourcing up 
to 15mA, producing very good capacitive 
drive characteristics. The device features 
two Output Enables, OE, and OE,, each 
controlling four of the 3-state outputs. 


PIN CONFIGURATION 








FAST 74F244 
Buffer 


74F244 Octal Buffer (3-State) 








Product Specification 
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F244 | 4.0ns 53mA 





ORDERING INFORMATION 























































ae eee ee ee 
COMMERCIAL RANGE INDUSTRIAL RANGE 
PACKAGES Vee = 5V+10% i Voc = 5V+10% 
Ty = 0°C to +70°C I Ty = -40°C to +85°C 
20-Pin Plastic DIP N74F244N L 174F244N 
20-Pin Plastic SOL N74F244D L 174F244D ae 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
OE, OE, Output enable inputs (active Low) 1.0/1.67 20)1A/1.0mA 
Maal on Data outputs 750/106.7 15mA/64mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL 






19 


Voc" Pin 20 
GND = Pin 10 





2 4 6 6 17 1513 11 






lao fat Jez 103 Ibo It Ib2 Ing 






Yao Yat Ya2 ¥a3Ybo%b1 ¥b2%b3 


181614123 5 7 9 


39 





LOGIC SYMBOL(IEEE/IEC) 
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Buffer FAST 74F244 


AC ELECTRICAL CHARACTERISTICS 




























LIMITS 
ne ee ee 
Ty = +25°C Th = 0°C to Ty = -40°C to 
+70°C 85°C] 
Vec = 5V Vee = 5V +10% Voc =5V+10% I 
SYMBOL PARAMETER TEST CONDITION C. = 50pF Cc, = 50pF Cc, = 50pF \ UNIT 
R = 500Q R = 500Q R = 500Q 





ers delay 









{PL [ ns 
tPHL lant 'pn # Yi, 

Salk Enable time 8. is 
fe to High or Low level 7.0 2.0 8.0 2.0 8.5 I 















toy 
t 
to 
t, 








HZ: Output Disable time 6.0 I 
2 to High or Low level 5.5 J mes 
I I 
AC WAVEFORMS ee ee ee ee ed 





tpiz 











teze 


Vu 
V5) +0.3¥ 
— OL 


Waveform 2. 3-State Output Enable Time To High Level Waveform 3. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Levet And Output Disable Time From Low Level 


NOTE: For all waveforms, Vue 1.5V. 





TEST CIRCUIT AND WAVEFORMS 
















= AMP (V) 
NEGATIVE 
PULSE 
ov 
Tie (t,) ) 
Test Circuit For 3-State Outputs ' tre es a 
SWITCH POSITION POSITIVE 
PULSE 
10% 
tw ov 


closed 


VM = 1.5V 
Input Pulse Definition 


closed 


open 








DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INEUE RULE BEOMIREMENT? 


LZ 
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate 

see AC CHARACTERISTICS for value. 

Bod fe i : 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns 
Ry = Termination resistance should be equal to Zour of 


pulse generators. 
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Document No. 


Date of issue March 19, 1990 


Status 


Product Specification 





FAST Products 


FEATURES 

- High speed 8-to-1 multiplexing 

¢ On chip decoding 

Multifunction capability 

Inverting and Non-Inverting outputs 


¢ Both outputs are 3-state for further 
multiplexer expansion 


DESCRIPTION 


The 74F251 and 74F251A are logic im- 
plementation of asingle 8- position switch 
with the switch position aay by the 
state of three Select (S, S, ) inputs. 
True(Y) and complementary a ) outputs 
are both provided. The output Enable 
(OE) is active Low. When OE is High, both 
outputs are in high impedance state, al- 
lowing multiple output connections to a 
common bus without driving nor loading 
the bus significantly. All but one device 
must be in high impedance state to avoid 
high currents that would exceed the maxi- 
mum ratings when the outputs of the 3- 
state devices are tied together. When the 
output of more than one device is tied to- 
gether the user must ensure that there is 
no overlap in the active Low portion of the 
output enable voltages. 


PIN CONFIGURATION 











TOP VIEW 





FAST 74F251, 74F251A 
Multiplexers 


74F251 8-input Multiplexer (3-State) 
74F251A 8-input Multiplexer (3-State) 




























TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 
DELAY (TOTAL) = 
74F251A 4.5ns 19mA 
ORDERING INFORMATION 
COMMERCIAL RANGE 


PACKAGES - of -9° © 
| Voge = 5VE10%; T, =0 C to +70°C 


N74F251N, N74F251AN 
N74F251D, N74F251AD 





16-Pin Plastic DIP | 
|__16-Pin Plastic SO 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


















74F(ULL.) LOAD VALUE 

DESCRIPTION HIGH/LOW | HIGH/LOW 

Data inputs 1.0/1.0 | 20nA/0.6mA 
Select inputs 1.0/1.0 20pA/0.6mMA 
Output Enable input (active Low) 1.0/1.0 20pA4/0.6mMA 














Data outputs 150/40 





38mA/24mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


74F251A is the faster version of 74F251. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 





4 3 2 4 15 14 13 12 





Io ly la Ig I4 Is Ig ly 


v 


= Pin 16 
GND = Pin 8 


cc 
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Multiplexers FAST 74F251, 74F251A 
AC ELECTRICAL CHARACTERISTICS 
LIMITS 
Th = +25°C Th = 0°C to +70°C 
Ve =5V Voc = 5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R, = 5000 R = 500Q 
Min Typ Max Min Max 
Propagation delay . 3.0 4.0 6.0 2.5 7.0 
I toY Wavelorm 2 3.0 45 6.5 3.0 7.0 ns 
n ale 
Propagation delay 2.5 4.0 6.0 2.0. 7.0 
|, to ¥ Mavelonn 1.0 2.0 4.0 1.0 5.0 ns 
Propagation dela 4 4.0 7.0 11.0 
Ss ee y Waveform 1, 2 40 70 10.0 - ns 
A i : 4 : ; 
Propagation delay 3.5 6.0 9.0 3.5 10.0 
Sto ¥ : Waneloratlse 15 5.0 | 75 15 BS ns 
Output Enable time 74F251 | Waveform 3 4.0 6.5 10.0 4.0 11.0 ae 
OE to Y Waveform 4 4.0 5.5 8.0 3.5 9.0 L 
_ a a ee Pe me oe a = ae 
as Output Disable time Waveform 3 2.5 7 4.0 6.5 2.0 15 a 
Big OE to Y Waveform 4 \ 3.0 4,0 6.5 2.5 7.5 
tozy Output E Enable time Waveform 3 40 5.5 8.0 3.5 9.0 ee 
to OE to Y Waveform 4 4.0 _ 55 8.0 3.5 9.0 
= = ae Le) mae ae —— = a 
toyz Output [ Disable time Waveform 3 2.5 4.0 6.0 2.0 75 
by OE to Y Waveform 4 2.0 4.0 6.5 2.0 7.5 ne 
t Propagation delay 3.0 5.0 7.0 2.5 8.0 
PLH 
be, 1,10 Y Wavelomte 3.0 5.0 70° | 3.0 8.0 ne 
t Propagation dela 2.5 4.5 7.0 2.0 75 
7 | . - y Waveform 1 ns 
PHL n : : : 
Propagation dela 45 6.5 10.0 11.5 
Pu S c : y Waveform 1, 2 90 95 ns 
a Pr del : ae 
t ropagation delay 9.0 3.5 ; 
torn S_toY TaresiA ||. Wavelorm 1, 2 7.0 2.5 7.5 ue 
tozy Output Enable time Waveform 3 7.5 3.0 8.5 ne 
tor, OEtOY — Waveform 4 ° i 7.5 3.0 8.0 
toyz Output Disable time Waveform 3 . 4.0 6.5 2.0 7.0 i 
tory OE to Y Waveform 4 6.0 1.0 6.5 
tozy Output E Enable time Waveform 3 6.5 2.0 7.0 ns 
toz, OE to Y Waveform 4 6.5 2.5 He 7.0 
toyz Output Disable time Waveform 3 ‘ 7.5 ie 3.0 8.0 ns 
toiz OE to Y Waveform 4 4.5 1.0 | 4.5 
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Status Product Specification 





FAST Products 





FEATURES 


¢ Multifunction capability 

* Non-Inverting data path 

° 3-state outputs 

* See 'F258A for inverting version 


DESCRIPTION 


The 74F257/74F257A has four identical 
2-input multiplexers with 3-state outputs 
which select 4 bits of data from two 
sources under control of acommon Select 
(S) input. The I, inputs are selected 
when the common Select input is Low and 
the he inputs are selected when the 
common Select input is High. Data ap- 
pears at the outputs in true non-inverted 
form from the selected inputs. The 'F257/ 
'F257A is the logic implementation of a 4- 
pole, 2-position switch where the position 
of the switch is determined by the logic 
levels supplied to the common Select 
input. Outputs are forced to a high imped- 
ance "off" state when the Output Enable 
(OE) is High. All but one device must be in 
high impedance state to avoid currents 
that would exceed the maximum ratings if 
the outputs were tied together. Design of 
the Output Enable signals must ensure 
that there is no overlap when outputs of 3- 
state devices were tied together. 


The 74F257A is the faster version of 
74F257. 


FAST 74F257, 74F257A 


Data Selectors/Multiplexers 


74F257 Quad 2-Line To 1-Line Selector/Multiplexer, Non-Inverting 
(3-State) 

74F257A Quad 2-Line To 1-Line Selector/Multiplexer, Non-Inverting 
(3-State) 








TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 

















TYPE DELAY (TOTAL) 
74F257 4.3ns 12mA 
74F257A 4.3ns 12mA 4 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Vog = 5V#10%; T, = 0°C to +70°C 





16-Pin Plastic DIP 
16-Pin Plastic SO 


N74F257N, N74F257AN 
N74F257D, N74F257AD 











INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS 74F(U.L) 







LOAD VALUE 
HIGH/LOW HIGH/LOW 


lone fan Data inputs 1.0/1.0 20pnA/0.6mMA 


VS | Common Select input 1.0/1.0 20pA/0.6mMA 
HOE! = Output Enable input (active Low) 1.0/1.0 20pA/0.6mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 








DESCRIPTION 
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Data Selectors/Multiplexers FAST 74F257, 74F257A 





PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
. i 


2 3 5 6 11 10 14 13 






loa ya! op! aploc! te! od ha 








TOP VIEW Vog = Pin 16 
GND = Pin8 

















LOGIC DIAGRAM 











Vog = Pin 16 
GND = Pin 8 














FUNCTION TABLE 
INPUTS OUTPUT 

















High voltage level 

Low voltage level 

Don’t care 

High impedance “off” state 


H = 
L = 
X = 
Zoe 


January 8, 1990 
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Document No. 853-0056 

ECN No. 98778 ( O U nter 

Date of issue February 9, 1990 

Status Product Specification 8-Bit Bidirectional Binary Counter 

FAST Products TYPE TYPICALf TYPICAL SUPPLY CURRENT 

ae (TOTAL) 
74F269 115MHz | 95mA 

FEATURES ORDERING INFORMATION 

¢ Synchronous counting and COMMERCIAL RANGE 
loading PACKAGES Vog = SV10%} Ty = 0°C to +70°C 

¢ Built-in look-ahead carry 24-Pin Plastic Slim Dip (300 mil) N74F269N 
capability 24-Pin Plastic SOL N74F269D 


+ Count frequency 115 MHz typ 
¢ Supply current 95mA typ 


DESCRIPTION 


The 74F269 is a fully synchronous 8-stage 
Up/Down Counter featuring a preset capabil- 
ity for programmable operation, carry look- 
ahead for easy cascading anda U/D input to 
control the direction of counting. All state 
changes, whether in counting or parallel 
loading, are initiated by the rising edge of the 
clock. 


PIN CONFIGURATION 


GND 





TOP VIEW 














INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

























































74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW | HIGH/LOW 

EF P_-p Parallel Data inputs 1.0/1.0 20,A/0.6mA 

| 0 = - 

PE Parallel Enable input (active Low) 1.0/1.0 20nA/0.6mA 

U/D Up/Down count control input 1.0/1.0 20pA/0.6mA 
CEP Count Enable Parallel input (active Low) 1.0/1.0 20pA/0.6mA 
CET Count Enable Trickle input (active Low) | 1.0/1.0 20pA/0.6mA 

; + 

Clock input 1.0/1.0 20pA/0.6mA 

Terminal Count output (active Low) 50/33 1.0mA/20mA 

Flip-flop outputs 1.0mA/20mA 








NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


23 22 21 20 18 17 16 15 


P,P, PP, P,P. PP, 


4 Os a, Q, 


Q, a, Q,a,a 





234 56 8 910 


Voc = Pin 19 
GND = Pin 7 
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FAST 74F269 


Counter 


LOGIC DIAGRAM 











Q, 
5g, 
Q, 


N 


c So 
) + 


L\ 


1> 


TASS 
CO 


UNI iris 


cc 








ical 











GT ele ae 


v 





<q < < < <q <q <q < 
i 2 i 2 2 a | - 
< < < < < < < z 
Pf et ei 
{tte | bt lt bi th i /\ 
a a o a a a a a 4, 
A 4 IN LN 
x So 
N “ “ = 5S = 2) alrite] Sie 
o - N a ~ a o whiia Ole 
a a a o a a Q joi lw 
= la S'S |yly 








TOGGLE 


Pe eS i a a ee BS [ Ss 





DETAIL A 


PE 


Veo =pin19 


GND 


=pin 7 
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Counter FAST 74F269 


MODE SELECT-FUNCTION TABLE © 
































INPUTS _— owners OPERATING MODE 
PE P Q 
n n 
I I L 
{ hi H Parallel load 
h X Count up Count up 
h x | Count down Count down 
h x : 
h X on Hold (do nothing) 
n 











H = High voltage level 

h = High voltage level one setup prior to the Low-to-High clock transition 

L = Low voltage level 

{= Low voltage level one setup prior to the Low-to-High clock transition 

q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 

X = Don'tcare 

T = Low-to-High clock transition 

(a) = TCis Lowwhen CET is Low and the counter is at Terminal Count. The Terminal Count up is with all Q, 


- outputs High andTermina! Count Down is with all Q,, outputs Low. 


APPLICATION 





cp 
up 
PE 



















P,P, Pz Py P, Ps PP, PPP. PLP. P.P.P 


0 Py Pe Pg Py Ps Pg Py P,P, PsP. P 


Py Py Py Py Py PsP 5 Pe 






GQ CET a was a net 


Q, Q, Q, Q, Q, Qs Q,a, 











Least significant 8-bit counter : Most significant 8-bit counter 
: Figure 1 


Synchronous multistage counting scheme 
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853-0363 | 
99142 








Date of issue March 19 1990 





Status Product Specification 





FAST Products 





FEATURES 

¢ High impedance NPN base inputs 
for reduced loading (20:A in Low 
and High states) 

- Buffered inputs--one normalized 
load 

¢ Word length easily expanded by 
cascading 


a ee es ee ee ee ee 
rn Industrial temperature range 
I available (-40°C to +85°C) for i 


74F280B 


[a 


DESCRIPTION 


The 74F280A is a 9-bit Parity Generator or 
Checker commonly used to detect errors in 
high speed data transmission or data retreival 
systems. Both Even ( ©.) and Odd ( £,) parity 
outputs are available for generating and 
checking even or odd parity on up to 9 bits. 


The Even ( £,) parity output is High when an 
even number of data inputs (lotg) are High. 
The Odd ( £,,) parity output is High when an 
odd number of data inputs are High. 


PIN CONFIGURATION 





TOP VIEW 








FAST 74F280A, 74F280B 
Parity Checker Generator 


9-Bit Odd/Even Parity Generator/Checker 

















TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F280A 6.5ns 26mA 
74F280B 5.5ns 26mA 





ORDERING INFORMATION 





en ee ee ee ee 
COMMERCIAL RANGE PiINDUSTRIAL RANGE 





PACKAGES Voc = 5V+10% I Ve = 5V+10% 
Ty = 0°C to +70°C un = -40°C to +85°C 
14-Pin Plastic DIP 174F280BN 


N74F280AN, N74F280BN i 
N74F280AD, N74F280BD L a J74F280BD 








| 14-Pin Plastic SO 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

















74F(U.L) | LOAD VALUE 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
los Data inputs 1,0/0.033 20pA/20pA 
Saks Parity outputs | 50/33 4.0mA/20mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 201A in the High state and 0.6mA in the Low state. 


final stage. This expansion scheme allows an 
81-bit data word to be checked in less than 
20 ns. 


Expansion to larger word sizes is accom- 
plished by tying the Even ( ~,) outputs of up to 
nine parallel devices to the data inputs of the 


The 74F280B is a faster version of 74F280A 


LOGIC SYMBOL 


-————-.->]——____---—__ 


LOGIC SYMBOL(IEEE/IEC) 


8 $ 1011 1213 1 2 4 


lo t4 Ia ta 14 t5 te 7 Ie 





Voc =Pin 14 
GND=Pin 7 
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Parity Generator Checker FAST 74F280A, 74F280B 





‘RECOMMENDED OPERATING CONDITIONS 








mie sie fs) ety Se as set ia 





























LIMITS 
SYMBOL PARAMETER Es ae alae UNIT 
i Nom Max | 
Voc Supply voltage 5.0 5.5 
face a a a a aca a eri wc ——_ 
Vig High-level input voltage : V 
Vie Low-level input voltage ns ‘ 0.8 vf 
li ate clamp current - -18 ts mA ___ 
low High-level output current | | -1 mA __| 
[ lor | Low-level output current | 20 7 mA | 
; ; | Commercial range 0 70 “C 
Ty Operating free-air temperature range i + + — 
| Industrial range | -40 85 " 























DC ELECTRICAL CHARACTERISTICS = (Over recommended operating free-air temperature range unless otherwise noted.) 













































LIMITS 
SYMBOL PARAMETER TEST CONDITIONS Nate eee UNIT 
Min | Typ* | Max 
| L eee oa 
High-level output voltage fae = MIN, Vi: = MAX +1 0%Vog 25 Vv 
Vv % ee 
OH ; a 
| Vin = MIN, lon = MAX +5 *V oc 2.7 ul 3.4 ve 
Low-level output voltage Vog = MIN, V,, = MAX +10%Vog 035/050 | V 
Vv =z Hes eo 
ot Vii = MIN, Io, = MAX 15%Vo6 0.35| 050 | Vv 
L {nput clamp voltage I t 4 
Vix . : Voc = MIN,|,=1 -0.73 | -1.2 Vv 
Input current at maximum input voltage _| [IK {| fae 
I Vog = 0.0V, V, = 7.0V 100 | HA | 
High-level input current Commercial 
range z _ sae 
i Industrial Voc = MAX, i =2.7V 
Low-level input current range | =A: 
Ie [Short-circuitoutput current? | veo Nie et 
es -60 
| los iSupply current (total) 1 vee ee | [ 


























Voc = MAX 


a i se Hi 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at veo = 5V,T, = 25°C. 


3. Not more than one output should be shorted at a time. For testing log: the use of high-speed test apparatus and/or sample-and-hold techniques ary proferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High Output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed Int. 
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Parity Generator Checker FAST 74F280A, 74F280B 
AC ELECTRICAL CHARACTERISTICS 
LIMITS 
a A ee 
Ty =0°C to Ta, = -40°C to 
+70°C +85°C 
Voc =5V 410% fIV,, =5V 410% Jf 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R = 500Q R = 500Q 1 
Min Max Min Max ] 
Propagation delay 50 40.0 I 
; ns 
I. - |, to 
PHL o” 's fr se si 75 | 145 I 
t Propagation delay 6.5 11.0 
PLH Dns 
to lo - lg to Xo sl 6.0 13.0 j_ 
tory | Propagation delay 65/90] 35 | 100 » 30 | 11.0 I ns 
PHL lo7 |g te ‘F280B 3.5 14.1 3.5 12.0 I 
ae Propagation delay 3.5 10.0 3.0 11.0 
| Ip- gt Bp 35 | 11.0 35 | 120 I "S 
I 
AC WAVEFORMS 
| 
08 Va Va 
t PHL tPLH 


Waveform 1. Propagation Delay For 
inverting Outputs 





Waveform 2. Propagation Delay For 
Non-Inverting Outputs 


NOTE: For all waveforms, Van = 1.5V. 





TEST CIRCUIT AND WAVEFORMS 





: 





PULSE 
GENERATOR 









Test Circuit For Totem-Pole Outputs 


DEFINITIONS 

Re = Load resistor; see AC CHARACTERISTICS for value. 

C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour of 





pulse generators. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 








ov 
trrtt ) 
tratt) 

AMP (V) 


POSITIVE 
PULSE 


10% 






10% 





tw ov 


Va = 1.5V 


Input Pulse Definition 





INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitud Rep. Rate tw | Gon | Sa 
3.0V 1MHz 500ns| 2.5ns | 2.5ns 








74F 
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Product Specification 





FEATURES 
Fully synchronous operation 
Select from two data sources 


Buffered, negative edge triggered 
clock 

Provides the equivalent of function 
capabilities of two separate MSI 
functions (74F157 and 74F175) 


DESCRIPTION 


The 74F298 is a high speed Quad 2- 
Input Multiplexer with storage. It selects 
4 bits of data from two sources (ports) 
under the control of a common Select 
input (S). The selected data is trans- 
ferred to the 4-bit output register syn- 
chronous with the High-to-Low transi- 
tion of the clock (GRP). The 4-bit register 
is fully edge triggered. The data inputs 
(|, and !,) and Select input (S) must be 
stable only one setup time prior to the 
High-to-Low transition of the clock for 
predictable operation. 


PIN CONFIGURATION 


TOP VIEW 





FAST 74F298 
Multiplexer 


Quad 2-Input Multiplexer With Storage 
TYPICAL SUPPLY CURRENT 


TYPICAL £ 
mot 


115MHz 


INFORMATION 
PACKAGES 


16-pin Plastic DIP 
16-pin Plastic SO 










TYPE 


74F298 





ORDERING 







COMMERCIAL RANGE 
Veg = SV£10%; Ty = 0°C to +70°C 


N74F298D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


748 (U.L..) LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 











PINS 


loa 7 low : loc: log 
lias Ip : lie ig 


Q,,,,2,,Q, 


Data inputs 1.0/1.0 20A/0.6mA 
Data inputs 1.0/1.0 20nA/0.6mA 
1.0/1.0 20uA/0.6mA 


20nA/0.6mA 
1.0mA/20mA 


Clock input (active falling edge) 
Data outputs 











NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


loa a fob tb ‘oc Ite og ha 


15 14 13 12 


Veo = pin 16 
GND = pin 8 
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Multiplexer - FAST 74F298 


RECOMMENDED OPERATING CONDITIONS 




























































LIMITS | 
SYMBOL PARAMETER UNIT 
Min Nom Max ee 
V Supply voltage 4.5 5.0 5.5 
ce 4 
Vas High-level input voltage 2.0 [ 
Vi Low-level input voltage | 0.8 Vv 
Input clamp current -18 mA 
aes ft = 
High-level output current ai -1 mA 
Low-level output current 20 Ee mA 
Operating free-air temperature range 0 70 °C | 





DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

















LIMITS 
SYMBOL PARAMETER TEST CONDITIONS! : 2 UNIT 
Min | Typ” | Max 
Yoge MN: 410%Vo,' | 25 V 
Vou High-level output voltage Vi = MAX, loy=-MAX joeeeere 
: Vig = MIN +5%Vog 2.7 | 3.4 Vv 
etait 1 
Vege MUN +10%Vog 0.30] 0.50} Vv 
Vor Low-level output voltage Vi = MAX, Ig,=-MAX = |-——-—+-}--—— pee ee 
Vi, =MIN +5%V 0.30 | 0.50 Vv 
aaa ee IH pag Ors a 
ViK Input clamp voltage Voc = MIN, |, = lk a -0.73| -1.2 V 









I Input current at maximum input voltage Veo = MAX, V, =7.0V 


IH High-level input current Voc = MAX, Vi =2.7V 20 pA 
nf Low-level input current Voc = MAX, Vi = 0.5V -0.6 mA 



































los Short-circuitoutput current? Voc = MAX 60 | 150 | an 
r | Supply Siteah (total) loc Van = MAX s a mA 

- loot oe i saa [40 [ma 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Ve = 5V, Ty = 25°C, 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS 
































LIMITS 
Ty = +25°C Ty = 0°C to +70°C 
Vee =5V Voc = 5V +10% 
SYMBOL _ PARAMETER TEST CONDITION C, = 50pF CC, = 50pF UNIT 
A §000 Ry = 5000 
Min Typ Max Min Max 
ago eT a f el 
fax Maximum clock frequency Waveform 1 1 a) | Is | MHz 
a. a ee ee ee 
t Propagation delay 4.0 5.5 7.5 4.0 9.0 
PLH = 
PHL CP to Q, wavelorm) 45} 65 8.5 4.5 95 |; 
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ECN No. 
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Status 


FAST Products 


FEATURES 
Common parallel I/O for reduced 
pin count 


Additional serial inputs and 
outputs for expansion 


Four operating modes: Shift left, 
shift right, load and store 


3-state outputs for bus oriented 
applications 


DESCRIPTION 


The 74F299 is an 8-bit universal shift / 
storage register with 3-state outputs. 





Product Specification 








Four modes of operation are possible: 


Hold (store), shift left, shift right and 
parallel load. The parallel load inputs 
and flip-flop outputs are multiplexed to 
reduce the total number of package 
pins. Additional outputs are provided for 
flip-flops Q, and Q, to allow easy serial 
cascading. A separate active-Low Mas- 
ter Reset is used to reset the register. 


The 74F299 contains eight edge-trig- 
gered D-type flip-flops and the inter- 
stage logic necessary to perform syn- 
chronous, shift left, shift right, parallel 





PIN CONFIGURATION 





GND 











FAST 74F299 
Register 


8-Bit Universal Shift/Storage Register(3-State) 














TYPICAL f TYPICAL SUPPLY CURRENT 
YEE ae (TOTAL) 
74F299 115 MHz 





ORDERING INFORMATION 


58mA 





COMMERCIAL RANGE 






























































PACKAGES Voo = SVE10%5 T, = 0°C to +70°C 
20-Pin Plastic DIP N74F299N 
20-Pin Plastic SOL N74F299D 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS pescnpion | uenstow | “aisuLow 
| DS) Serial data input for right shift | __1.0/1.0 20nA/0.6mA 
DS, Serial data input for left shift 1.0/1.0 20pnA/0.6mA 
~~ 5.5, | Mode Select inputs 1.0/2.0 20nA/1.2mA 
CP Clock Pulse input (Active rising edge) 1.0/1.0 | 20pA/0.6mA 
MA nea Master Reset input 1.0/1.0 20pA/0.6mA 
OE, OE Output Enable input (active Low) 1.0/1.0 | 20pA4/0.6mA 
Q, :Q, Serial outputs 50/33 1.0mA/20mA 
70pA/0.6mA 





NOTE: 











3.0mA/24mA 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL 


LOGIC SYMBOL(IEEE/IEC) 








5 15 4 1% 17 


= Pin 20 


Voc 
GND = Pin 10 
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Register 


DESCRIPTION (Continued) 

load and hold operations. The type of 
operation is determined by S,and S,, as 
shown in the Function Table. All flip-flop 
outputs are brought out through 3-state 
buffers to separate I/O pins that also 
serve as data inputs in the parallel load 
mode. Q, and Q, are also brought out on 
other pins for expansion in serial shifting 


LOGIC DIAGRAM 


Voc = Pin 20 
GND « Pin 10 





March 1, 1990 


on longer words. A Low signal on MR 
overrides the Select and and CP input 
and resets the flip-flops. 

Allother state changes are initiated by the 
rising edge of the clock. Inputs can 
change when the clock is in either state 
provided only that the recommended set 
up and hold times, relative to the rising 


Product Specification 


FAST 74F299 


edge of clock are observed. A High signal 
on either OE, or OE, disables the 3-state 
buffers and puts the I/O pins in the high 
impedance state. In this condition the 
shift, hold,.load and reset operations can 
still occur. The 3-state buffers are also 
disabled by High signals on both S, and 
S, in preparation for a parallel load opera- 
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Register . FAST 74F299 


FUNCTION TABLE 








INPUTS OPERATING MODE 
















Shift right ; DS, > Q,, Q, > Q,, ete. 





Shift left ; DS, > Q,, Q, > Q, ete. 








= High voltage level 

‘Low voltage level 

Don’t care 

Low-to-High clock transition 


7oOxKXC ZT 
ow # 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 


cc Supply voltage -0.5 to +7.0 V 
Vv Input voltage -0.5 to +7.0 Vv 























| 
2 
Voltage applied to output in High output state V 
leur Current applied to output in Low output state oe me 
v/O fa 48 mA 
Operating free-air temperature range 0 to +70 °C 
Tot Storage temperature -65 to +150 °C 





RECOMMENDED OPERATING CONDITIONS 
















LIMITS 








PARAMETER 
Nom | 

















Supply voltage 5.0 








High-level input voltage 





Low-level input voltage 








Input clamp current 














High-level output current 








Low-level output current 
















Operating free-air temperature range 
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Document No. 








ae Register 


Date of issue March 1, 1990 


8-Bit Universal Shift/Storage Register With Synchronous 



















































Status Product Specification Reset and Common //O pins (3-State) 
FAST Products 
TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 
FEATURES 74F323 115 MHz 55mA 
* Common parallel I/O for reduced 
pin count ORDERING INFORMATION 
- Additional serial inputs and COMMERCIAL RANGE 
outputs for expansion PACKAGES Veg = 5V£10%; T, = 0°C to +70°C 
* Four operating modes: Shift left, 20-Pin Plastic DIP N74F323N 
shift tight, leadahd store: 20-Pin Plastic SOL ar N74F323D 
+ 3-state outputs for bus oriented 
applications INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) | LOAD VALUE 
DESCRIPTION DESCRIPTION HIGH/LOW | HIGH/LOW 
Serial data input for right shift 1.0/1.0 20pA/0.6mA 














The 74F323 is an 8-bit universal shift /stor- 
age register with 3-state outputs. Its function 
is similar to the 74F299 with the exception of 
synchronous Reset. Parallel load inputs and 
flip-flop outputs are multiplexed to minimize 
pin counts. Separate serial inputs and out- 
puts are provided for flip-flops Q, and Q, to 
allow easy serial cascading. Four modes of 
operation are possible: Hold (store), shiftleft, 
shift right and parallel load. 














Serial data input for left shift 1.0/1.0 20pA/0.6mMA 
20pA/1.2m 
20),A/0.6mA 
20pnA/0.6mA 
20pA/0.6mA 
20pA/20mA 
70pA/0.6mA 


3.0mA/24mA 
















Clock Pulse input (Active rising edge) 









Synchronous Reset input (active Low) 1.0/1.0 


Serial outputs 50/33 


The 74F323 contains eight edge-triggered NOTE: 
D-type flip-flops and the interstage logic One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 














PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 











5 15 4 6 17 





Voc =Pin20 
GND = Pin 10 
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Signetics FAST Products 


Register 


necessary to perform synchronous reset, shift 
left, shift right, parallel load and hold opera- 
tions. The type of operations is determined by 
S,and S,, as shown in the Function Table. All 
flip-flop outputs are brought out through 3- 
state buffers to separate I/O pins that also 
serve as data inputs in the parallel load mode. 
Q, and Q, are also brought out on other pins 


for expansion in serial shifting of longer words. 
ALow signal on SR overrides the Select inputs 
and allows the flip-flops to be reset by the next 
rising edge of clock. All other state changes 
are initiated by the rising edge of the clock. 
Inputs can change when the clock is in either 
state provided only that the recommended set 
up and hold times, relative to the rising edge of 


Product Specification 


FAST 74F323 


clock are observed. A high signal on either 
OE, or OE,disables the 3-state buffers and 
puts the 1/O pins in the high impedance state. 
In this condition the shift, hold, load and reset 
operations can still occur. The 3-state buffers 
are also disabled by High signals on both S, 
and S, in preparation for a parallel load opera- 
tion. 





LOGIC DIAGRAM 
iam 
OE, _2 
OE, 3 





Vec = Pin 20 


GND = Pin 10 
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Register FAST 74F323 


FUNCTION TABLE 













INPUTS OPERATING MODE 





Synchronous Reset; Q,,G,=Low 





Parallel load ; /0, > Q, 
re ee ee ree oe 


ae 
Shift right - “DS, 5a. 2. > Q,, ete 





Shift left ; DS, -Q,, Q, > Q,, etc. 


pe Seer 








H = High voltage level 

L = Low voltage level 

NC = Nochange 

X = Don'’tcare 

T = Low-to-High clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Meo | Seem TO 
a 
ee ee 

ee ee 


0 to +70 
-65 to +150 














Current applied to output in Low output state 












Operating free-air temperature range 











Storage temperature 





RECOMMENDED OPERATING CONDITIONS 


















LIMITS 



















































PARAMETER UNIT 

Supply voltage Vv 

High-level input voltage Vv 

Low-level input voltage Vv 

Input clamp current -18 mA 

: Q,,Q 4 mA 
High-level output current ON 

VO, 3 mA 

Low-level output current Qo: a af me 

VO, 24 mA 

Operating free-air temperature range 0 70 °C 
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Document No. 853-0042 
ECN No. 98496 
Date of issue January 8, 1990 
Status Product Specification 
FAST Products 

FEATURES 


« High impedance NPN base inputs 
for reduced loading (20nA in High 
and Low states) 


- High speed 
- Bus oriented 
+ 3-state buffer outputs sink 64mA 


PIN CONFIGURATION 


74F365, 74F366 
74F367, 74F368 
Buffers/Drivers 


‘F365, 'F367 Hex Buffer/Driver (3-State) 
‘F366, 'F368 Hex Inverter Buffer/Driver (3-State) 











TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F365, 74F367 
7AF66, 74F968 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES 


Voc = 5V+10%; Ty = 0°C to +70°C 
16-Pin Plastic DIP 
16-Pin Plastic SO 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


N74F365N, N74F366N, N74F367N, N74F368N 
N74F365D, N74F366D, N74F367D, N74F368D 





J 











PINS 74F(U.L.) LOAD VALUE 
[ DESCRIPTION HIGH/LOW | HIGH/LOW 
lots Data inputs 1.0/0.033 20pHA/20nA 
— 
OE,.0E, Output enable inputs (active Low) 1.0/0.033 20pA/20pA 








| Yo Ys: Yo- Ys | Data outputs 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL 


LOGIC SYMBOL(IEEE/IEC) 


750/106.7 I 15mA/64mA 





‘F365 





TOP VIEW 





‘F365 


‘F365 


2 4 6 10 12 14 







Yo ¥1Y2 Y¥3 Y4Y¥5 





3°95 7 9 11 13 





Voc = Pin 16 
GND = Pin 8 














uN Ls 


59 








Philips Components-Signetics FAST Products 


Buffers/Drivers 


AC ELECTRICAL CHARACTERISTICS 


Product Specification 


FAST 74F365, 74F366, 74F367,74F368 










































































































LIMITS © | 
Ty, = +25°C T, = 0°C to +70°C 
Voc =5V Voc =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, =50pF C, = 50pF UNIT 
Re = 5000 Rt = 5009 
[ Min | Typ | Max | Min | Max 
touy Propagation delay ‘F366, Wavstotava 3.0 5.0 6.5 3.0 | 7.5 ae 
ton. | Wyte ¥, F368 2.0 3.0 50 | 15 55 
kee “| Propagation delay F365, | Waveform 2 2.5 4.5 6.5 20 | 7.0 
tout I to te F367 2.5 5.5 7.0 2.0 75 oe 
. ee ee ee ee eet eee ee a Ee. 
toy Output Enable time ‘F365, Waveform 3 2.5 4.0 6.5 2.5 75° ns 
toa, to High or Low level ‘F366 Waveform 4 2.5 ‘ 8.0 2.5 8.5 
7 at ed ee ee ee ee ee a a es ee et eee ee ess 
tozH Output Enable time ‘F367, | Waveform 3 3.0 5.5 75 3.0 8.5 Se 
toa, to High or Low level ‘F368 Waveform 4 3.0 6.5 8.5 | 3.0 9.0 
toyz | Output Disable time Waveform 3 20 45 6.5 20 te 7.0 ae 
tory from High or Low level Waveform 4 20 40 | 65 | 20 7.0 
AC WAVEFORMS 
—— oLt0.3V 
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 
NOTE: For all waveforms,V,, =1.5V 
J 
TEST CIRCUIT AND WAVEFORMS 
AMP (V) 
90% 
NEGATIVE 
PULSE 
ov 
tra (ty) yun (t) 
tre (ty) 
Test Circuit For 3-State Outputs sii 
POSITIVE 
SWITCH POSITION mee 
10% 10% 
tw ov 
‘euztpa Vu = 1.5 
All other Input Pulse Definition 
alata INPUT PULSE REQUIREMENTS | 
Ry = Load resistor; see AC CHARACTERISTICS for value. FAMILY 
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate two oS | ae 
see AC CHARACTERISTICS for value. | 
ick : 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns 
Ry = Termination resistance should be equal to Zout of 
pulse generators. 
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Document No. 
ECN No. 





853-0369 
98488 





Date of issue January 8, 1990 





Status Product Specification 





FAST Products 








FEATURES 

8-bit transparent latch-'F373 

8-bit positive edge triggered 
register-'F374 

3-State Outputs glitch free during 
power-up and power-down 
Common 3-state Output register 


- Independent register and 3-state 
buffer operation 


DESCRIPTION 


The 74F373 is an octal transparent latch 
coupled to eight 3-State output devices. 
The two sections of the device are con- 
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 


The data on the D inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar- 
ent to the data input while E is High, and 
stores the data that is present one set-up 
time before the High-to-Low enable transi- 
tion. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active Low Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is Low, the 
latched or transparent data appears at the 
outputs. 


When OE is High, the outputs are in high 
impedance “off” state, which means they 
will neither drive nor load the bus. 


The 'F374 is an 8-bit, edge triggered reg- 
ister coupled to eight 3-State output buff- 
ers. The two sections of the device are 
controlled independently by the clock 


FAST 74F373, 74F374 


Latch/Flip-Flop 


74F373 Octal Transparent Latch (3-State) 


74F374 Octal D Flip-Flop (3-State) 





ee ee ee es eee ee ees ees ee eee ee ee ee ee ee ee ee ee ee ee ee eee am | 
r ee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
! DELAY (TOTAL) l 
74F373 4.5ns 35mA \ _J] 

































a eo eee mS YDICAL Ee | TYPICAL SUPPLY CURRENT | Od 
r aime TYPICAL fy ay TYPICAL SUPPLY CURRENT 
] (TOTAL) i 
74F374 165MHz 55mA _ I 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Vog = SV#10%; T, = 0°C to +70°C 
20-Pin Plastic DIP N74F373N, N74F374N 
20-Pin Plastic SOL N74F373D, N74F374D 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





DESCRIPTION 





‘Data inputs 








E ('F373) 





CP ('F374) 
Q : Q, 





3-State outputs 















Enable input (active High) 
Output Enable input (active Low) 1.0/1.0 
Clock Pulse input (active rising edge) 1.0/1.0 










74F(U.L) | LOADVALUE 

HIGH/LOW | HIGH/LOW 
1.0/1.0 20A/0.6mA 
1.0/1.0 20A/0.6mA 














20pnA/0.6mA 
20),A/0.6mA 


150/40 3.0mA/24mA 











NOTE: 





One (1.0) FAST Unit Load is defined as: 20,A in the High state and 0.6mA in the Low state. 


(CP) and Output Enable (OE) control 
gates. 

The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip- 
flop’s Q output. 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
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MOS memories, or MOS microproces- 
sors. 

The active Low Output Enable (OE) con- 
trols all eight 3-State buffers independent 
of the register operation. When OE is 
Low, the data in the register appears at 
the outputs. When OE is High, the out- 
puts are in high impedance “off” state, 
which means they will neither drive nor 
load the bus. 
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Document No. 


Date of issue October 5, 1989 





Status Product Specification 


FAST Products 


_: Spit high-speed parallel register] 

* Positive edge-triggered D-type 
inputs 

« Fully buffered common Clock and 
Enable inputs 

+ Input clamp diodes limit high 
speed termination effects 

¢ Fully TTL and CMOS compatible 





DESCRIPTION 


The 74F378 has six edge-triggered D- 
type flip-flops with individual D inputs and 
Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simultane- 
ously when the Enable (E) input is Low. 


The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition is 
transferred to the corresponding flip-flop's 
Q output. The E input must be stable one 
setup time prior to the Low-to-High clock 
transition for predictable operation. 


PIN CONFIGURATION 


TOP VIEW 








TYPICAL SUPPLY CURRENT 
(TOTAL) 


35mA 





74F378 100MHz 





ORDERING INFORMATION 













COMMERCIAL RANGE 
Vec = 5V+10%; Tp =0°C to +70°C 


N74F378N 
N74F378D 








16-Pin Plastic DIP 
16-Pin Plastic SO 











TABLE 


74F(U.L.) 
HIGH/LOW 


1.0/1,0 





INPUT AND OUTPUT LOADING AND FAN-OUT 
. DESCRIPTION 


LOAD VALUE 
HIGH/LOW 


20nA/0.6mA 
20pA/0.6mA 


20pA/0.6mA 
1.0mA/20mA 












Data inputs 





Clock Pulse input (active rising edge) 1.0/1,0 


1.0/1,0 





Enable input (active Low) 


Data outputs 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 





14 


Do Dy D2 Dg Dg Ds 


Qo Qy Q2 G3 Gq Q5 


5 7 


10 12 


15 


Veco = Pin 16 
GND = Pin 8 
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Document No. 853-1310 
ECN No. 98498 
Date of issue January 8, 1990 
Status Product Specification 
FAST Products 

FEATURES 


- Edge-triggered output register 
* Typical access time of 19.5ns 


+ Optimize for register stack 
operation 


3-state outputs 
¢ 18-pin package 


DESCRIPTION 


The 74F410 is a register oriented high 
speed 64-bit Read/Write Memory organ- 
ized as 16-words by 4-bits. An edge-trig- 
gered 4-bit output register allows new 
input data to be written while previous data 
is held. 3-state outputs are provided for 
maximum versatility. The 74F410 is fully 
compatible with all TTL families. 


PIN CONFIGURATION 


FAST 74F410 


Register Stack-16X4 RAM 
3-State Output Register — 











wipe TYPICAL ACCESS TIME TYPICAL SUPPLY CURRENT 
(TOTAL) 
74F410 19.5ns 45mA | 
ORDERING INFORMATION 


PACKAGES 


COMMERCIAL RANGE 
Vec = 5V+10%; Ty = 0°C to +70°C 





18-Pin Plastic DIP (300 mil wide) 


N74F410N 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
































PINS 74F(U.L) | LOADVALUE 
[Ay -A, | Address inputs [4.010 | 20pA/0.6mA 
D.-D Data inputs = 1.0/1.0 20pA/0.6mA 
e cs Chip Select input (active Low) 1.0/2.0 20nA/1.2mA 
OE Output Enable input (active Low) oe 1.0/1.0 20pA/0.6mA 
WE Write Enable input (active Low) 1.0/1.0 20nA/0.6mA 

L 
cP Clock Pulse input (active rising edge) 1.0/2.0 20pA/1.2mA 
Q,-Q, | Data outputs 150/40 3.0mA/24mA 











NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL 
pha 


LOGIC SYMBOL(IEEE/IEC) 








TOP VIEW 








3°94 5 6 171513 11 















A, A, A, A, 0, D, D, D, 





on nD = 


16 14 12 10 


Voc = Pin 18 
GND = Ping 


ix 
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Register Stack-16 X 4 RAM 


3-State Output Register 


Product Specification 


FAST 74F410 





FUNCTIONAL DESCRIPTION 


Write Operation--- When the three con- 
trol inputs, Write Enable (WE), Chip Se- 
lect (CS), and Clock (CP), are Low the in- 
formation on the data inputs (D)-D,) is 
written into the memory location selected 
by the address inputs (A,-A.). If the input 
data changes while WE, CS, and CP are 


LOGIC DIAGRAM 


Low, the contents of the selected memory 
location follow these changes, provided 
setup and hold time criteria are met. 


Read Operation--- When CS is Low, WE 
is High, and CP goes from Low-to-High, 
the contents of the memory location se- 
lected by the address inputs (A,-A,) are 
edge-triggered into the Output Register. 


When WE is Low, GS is Low, and CP 
goes from Low-to-High, the data at the 
Data inputs is edge-triggered into the 
Output Register. The OE input controls 
the output buffers. When OE is High the 
four outputs (Q,-Q,) are in a high imped- 
ance or OFF-state; when OE is Low, the 
outputs are determined by the state of the 
Output Register. 





oe -8 d> 
3 
A, 
4 
1 ADDRESS 
: 5_} DECODE 
A, 
Oy. 22 
D, 15 
D, 13 
p, 
2 
és 
7 
Voc = Pin 18 
GND = Pin 9 





von 






16 g 
Wg 
12q 


10 
Q, 





ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 





























SYMBOL PARAMETER RATING UNIT 

Supply voltage [- -0.5 to +7.0 Vv 

Input voltage _| -0.5 to +7.0 V 

Input current st -30 to +5 mA 

Voltage applied to output in High output state -0.5 to +V.g Vv 

Current applied to output in Low output state y 48 mA | 
Operating free-air temperature range 0 to +70 °C 

Storage temperature - -65 to +150 °C | 
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Document No. 853-0373 








Date of issue September 20, 1989 









Status Product Specification 


FAST Products 


FEATURES 

8-Bit bidirectional register with bus- 
oriented input-output 

Independent serial input-output to 
register 
Register bus comparator with ‘equal 
to’, ‘greater than’ and ‘less than' 
outputs 

Cascadable in groups of 8-bits 
Open collector comparator outputs 
for AND-wired expansion 

Two's complement or magnitude 
compare 


DESCRIPTION 


The 74F524 is an 8-bit bidirectional register with 
parallel input and output plus serial input and 
output progressing from LSB to MSB. All data 
inputs, serial and parallel, are loaded by the 
rising edge of the clock. The device functions 
are controlled by two control lines (S,,S,) to 
execute shift, load, hold and read out. An 8-bit 
comparator examines the data stored in the 
registers and on the data bus. Three true-High, 
open collector outputs representing ‘register 
equal to bus’, ‘register greater than bus' and 
‘register less than bus’ are provided. These out- 
puts can be disabled to the OFF state by the use 
of Status Enable (SE). A mode control has also 
been provided to allow Two's Complement as 
well as magnitude compare. Linking inputs are 
provided for expansion to longer words. 


FAST 74-524 


Comparator 
8-Bit Register Comparator (Open Collector+3-State) 


TYPICAL f TYPICAL SUPPLY CURRENT 
MA 
AO SP (TOTAL) 


74F524 65MHz 110mA 





ORDERING INFORMATION 





























COMMERCIAL RANGE 
PACKAGES Vog = 5V#10%; T, = 0°C to +70°C 
20-Pin Plastic DIP N74F524N_ 








20-Pin Plastic SOL' 


NOTE: 
1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 


74F(U.L.) 
DESCRIPTION HIGH/LOW | HIGH/LOW 


N74F524D 













[| onare made action | ton | etuaena 
0 


150/40 3.0mA/24mA 
Om ee 
1.0mA/20mA 
a ee ees 
OC/20mA 
OC/20mA 
OC/20mA 


3-state parallel data outputs 














Status priority or serial data output 
es ees ees ee ee ee ee es 


Register less than bus output 





Register equal to bus output 











On 
0! Ss, 
cP 
SE 

n 
LT 
GT 


Register greater than bus output 





NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
OC=Open Collector 
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Document No. 
ECN No. 


853-1274 
98905 





Date of issue 


Febnruary 23, 1990 


Status 
FAST Products 


Product Specification 





DESCRIPTION 


The 74F539 contains two independent 
decoders. Each accepts two address (A, - 
A,) input signals and decodes them to se- 
lect one of four mutually exclusive outputs. 
A Polarity contro! (P) input determines 
whether the outputs are active Low (P=H) or 
active High (P=L). An active-Low Enable 
(E) is available for datademultiplexing. Data 
is routed to the selected output in non-in- 
verted or inverted form in the active-Low 
mode or inverted form in the active-High 
mode.A High signal on the Output Enable 


(OE, ) input forces the 3-state outputs tothe . 


high impedance state. 


PIN CONFIGURATION 








TOP VIEW 


-[" TYPE 


FAST 74F539 


Dual 1-Of-4 Decoder (3-state) 


























TY PICEE ERCEARATION TYPICAL SUPPLY CURRENT 
DELAY - (TOTAL) 
74F539 -7.5ns 40mA 
ORDERING INFORMATION | 












PACKAGES 


COMMERCIAL RANGE 
Veo = 5V+10%; T,= 0°C to +70°C 








20-Pin Plastic DIP 





N74F539N 








20-Pin Plastic SOL 


N74F539D 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



































74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW | HIGH/LOW 

Decoder A Address inputs > LO 0. _ 20pA/0.6mA 
Decoder B Address inputs 1.0/1.0 20pA/0.6mA 
Enable inputs (active Low) j 1.0/1.0 (Mclecaeealt 











NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL 








ow Aue Aow Ay 





OE, 
oP 0 2559042221 P ap 


12119 86 3 2 1 19 


Voc = Pin 20 








GND = Pin 10 | 
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1.0/1.0 


150/40 





LOGIC SYMBOL(IEEE/IEC) 













20pA/0.6mA 
20pA/0.6mA 
3.0mA/24mA 


3.0mA/24mA 
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Decoder FAST 74F539 





Voc = pin 20 
GND = pin 10 





FUNCTION TABLE 


peuLe eat alk OPERATING MODE 
Pon in Aon Pan 
Zz Z_ |High impedance 


Disable 


-| x} 9 
<}_m 


more] crore) Kl x 
N 





Active High output 
(P=L) 


Active Low output 
(P=H) 


Deir; reir «Ki x«K 


Z 
=P 
L 
L 
H 
L 
H 
H 
L 
H 


cCrerirrrr 
rrr rei rer rc) = 
ZL errr =. 
eee) ora rio 
mye rare 





High voltage level 

Low voltage level 

Don’t care 

High impedance “off “state. 


Nx OL 
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Document No. 
ECN No. 


Date ofissue — 





Status Product Specification 





FAST Products 


FEATURES 

High impedance NPN base inputs 
for reduced loading (20,:A in High 
and Low states) 

Low power, light bus loading 
Functional similar to the 'F240 and 
‘F241 


Provides ideal interface and 
increases fan-out of MOS Micro- 
processors 


Efficient pinout to facilitate PC 
board layout 


Octal bus interface 
3-State buffer outputs sink 64mA 
15mA source current 


DESCRIPTION 


The 74F540 and 74F541 are octal buffers 
that are ideal for driving bus lines or buffer 
memory address registers. The outputs 
are capable of sinking 64mA and sourcing 
up to 15mA, producing very good capaci- 
tive drive characteristics. The devices 
feature input and outputs on opposite 
sides of the package to facilitate printed 
circuit board layout. 


PIN CONFIGURATION 
74F540 








FAST 74F540, 74F541- 


Buffers 


74F540 Octal Inverter Buffer (3-State) 
74F541 Octal Buffer (3-State) 













TYPICAL PROPAGATION 
DELAY 


3.5ns 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


58mA 





TYPE 


















74F540 


74F541 


ORDERING INFORMATION 


PACKAGES 


20-Pin Plastic DIP 
20-Pin Plastic SOL 













COMMERCIAL RANGE 
Voc = 5Vt10%; T, = 0°C to +70°C 


N74F540N, N74F541N 
N74F540D, N74F541D 











INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

































74F(U.L.) LOAD VALUE 
_ DESCRIPTION HIGH/LOW | HIGH/LOW 

Data inputs 1.0/0.033 20HA/20HA 
3-state output enable inputs (active Low) 1.0/0.033 20pA/201A 















Data outputs (F541) 750/106.7 


Y, 
Data outputs ('F540) 750/106.7 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


15mA/64mA 
15mA/64mA 


LOGIC SYMBOL 
74F540 


LOGIC SYMBOL(IEEE/IEC) 
74F540 





2345 678 9 







lo ly te tg la lst, ty 






OE, 
Yo Yi Y2 Y3 Ya Ys Ye Y7 


1817 16 15 1413 1211 








Voc = Pin 20 
GND = Pin 10 
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Buffers 


AC ELECTRICAL CHARACTERISTICS 


Product Specification 


FAST 74F540, 74F541 































































































































































[ LIMITS 
Ty = +25°C Th = 0°C to +70°C 
Voc =5V Vec =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, =50pF C, = 50pF UNIT 
R, = 500Q R = 500Q 
Typ Max Min Max 
; rel 
Propagation delay Wavelsina 7.5 fe 
I, to yi 5.0 
Output Enable time FAF5AD Waveform 3 ae (ieee oie “Tt 
to High or Low level Waveform 4 eee aaa aes el 
Output Disable time Waveform 3 6.5 as 
from High or Low level Waveform 4 6.0 
3 [oe 
Propagation delay 7.0 
I, ai Y. Waveform 2 75 ns 
Output Enable time 46541 | Waveform 6 75 
to High or Low level TN ree 95 ne 
Output Disable time Waveform 6 7.5 
from High or Low level Waveform 7 75 ne 
Waveform 1. For Propagation Delay Data to Wavetorm 2. For Propagation Delay Data to 
Output for ‘F540 Output for "F541 
OEn v M Vv M 
tez tpiz 
nytn Vu Vo. +0.3V 
Waveform 3, 3-State Output Enable Time To High Levet Waveform 4. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 
NOTE: For all waveforms, Vu =1.5V. 
TEST CIRCUIT AND WAVEFORMS 
5 AMP (V) 
NEGATIVE 
PULSE 
ov 
= = = = = = tre (t,) trun (t,) 
Test Circuit For 3-State Outputs tr (ty) 
SWITCH POSITION AMP (V) 
SWITCH PULSE 
closed = tw ve ov 
toa closed Vu = 1.5V 
All other open Input Pulse Definition 
GErINTONS INPUT PULSE REQUIREMENTS ~ 
Re = Load resistor; see AC CHARACTERISTICS for value. FAMILY 


C. = 


CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour of pulse 
generators. 


January 8, 1990 
69 


Load capacitance includes jig and probe capacitance; see AC 















Amplitude | Rep. Rate 












74F 3.0V 1MHz ee 2.5ns | 2.5ns 
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Document No. 


Date of issue May 2, 1990 
Status Product Specification 


FAST Products 


FEATURES | 

Combines 74F245 and 74F373 type 
functions in one chip 

8-bit octal transceiver with D-type 

latch 

‘F543 Non-inverting 

‘F544 Inverting 

Back-to-back registers for storage 


Separate controls for data flow in 
each direction 


A outputs sink 24mA and source 
3mA 


B outputs sink 64mA and source 
15mA 


300 mil wide 24-pin Slim DIP 
package 


3-state outputs for bus-orientated 
applications 


DESCRIPTION 
The 74F543 and 74F544 Octal Regis- 


tered Transceivers contain two sets of D- 
type latches for temporary storage of data 
flowing in either direction. Separate Latch 
Enable (LEAB, LEBA) and Output Enable 
(OEAB, OEBA) inputs are provided for 
each register to permit independent con- 
trol of inputting and outputting in either 
direction of data flow.While the 'F543 has 
non-inverting data path, the 'F544 inverts 
data in both directions. The A outputs are 
guaranteed to sink 24mA while the B out- 
puts are rated for 64mA. 














FUNCTIONAL DESCRIPTION 

The 'F543 and 'F544 contain two sets of eight 
D-type latches, with separate input and con- 
trols for each set. For data flow from A to B, for 
example, the A-to-B Enable (EAB) input must 
be Low in order to enter data from Ay A, or 
‘take data from ByB,, as indicated in the 





FAST 745543, 7AF544 


Transceivers 


74F543 Octal Registered Transceiver, Non-Inverting (3-State) 
74F544 Octal Registered Transceiver, Inverting (3-State) 





























TYPE TYPICAL PROPAGATION - TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) | 
74F543 6.0ns 80mA 
74F544 6.5ns 95mA 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Voc = SVE10%} T, = 0°C to +70°C 
24-Pin Plastic Slim DIP (300mil) _| N74F543N, N74F544N 
24-Pin Plastic SOL N74F543D, N74F544D 














INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 








































A,-A 
Port B, 3-state outputs 





74F(U.L) | LOADVALUE 
DESCRIPTION | HIGH/LOW | HIGH/LOW 
A, ~ Az Port A, 3-state inputs | 3.5/1.0 70pA/0,6mA 
B, - B, |Port B, 3-state inputs =a 3.5/1.0 70pA/0.6MA 
A-to-B Output Enable input (Active Low) 1.0/1.0 20uA/0.6mA 
B-to-A Output Enable input (Active Low) 1.0/1.0 20pA/0.6mA 
EAB (A-to-B Enable input (Active Low) 1.0/2.0 20pA/1.2mA 
EBA 1.0/2.0 20pA/1.2mA 
LEAB /A-to-B Latch Enable input (Active Low) 1.0/1.0 20A/0.6mA 





LEBA |B-to-A Latch Enable input (Active Low) 1.0/1.0 
Port A, 3-state outputs 150/40 



























20,A/0.6mMA 
3.0mA/24mA 
15mA/64mA 








750/106.7 











Port A, 3-state outputs 


150/40 3.0mA/24mA 














Port B, 3-state outputs 








750/106.7 15mA/64mA 








NOTE: 





One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state. 


Function Table. With EAB Low, a Low signal 
on the A-to-B Latch Enable (LEAB) input 
makes the A-to-B latches transparent; a sub- 
sequent Low-to High transition of the LEAB 
signal puts the A latches in the storage mode 
and their outputs no longer change with the A 
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inputs. With EAB and OEAB both Low, the 3- 
state B output buffers are active and display 
the data present at the outputs of the A 
latches. 

Control of data flow from B to A is similar, 
but using the EBA, LEBA, and OEBA inputs. 
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Bus Transceivers FAST 74F543, 74F544 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
"F543 "F543 . ‘F543 1 
LEBA Veo 394 $ 67 8 910 i I 
OEBA EBA I I 
= Be i l 
i ; Ay Ay A Ag Ag As Ag A, ‘ 1 
» q} Be = : ae OcAB fb— 13 l t 
s By 14 —ol LEAB OEBA Jo— 2 
A al & + —OlLepa 1 I 
5 - B, 8, &, B, 8B, B, B, B, I I 
. a I 
» | By I I 
EAB LEAB 2221 20 19 18 17 16 15 
eno OEAB i I 
Voc = Pin 24 I I 
TOP VIEW GND = Pin 12 
I I 
: I I 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 1 
F544 F544 I F544 I 
34 5 678 910 l i 
. ahs 
% AAA 
. 
" 
5 23 8 I. I 
& 14 2 j I 
% ‘ I I 
& : 
i wo 3s 5. 5s 6 5, j I 
a I 
re 222120 19 1817 16 15 j I 
OEAB I 1 
= ee 1 
es l I 
l I 
FUNCTION TABLE for 'F543 and 'F544 j I 
INPUTS OUTPUTS I I 
OEXX | EXX | TEXx | DATA | ‘F543 | ‘F544 ee 1 i 
de Zz. | 22 Disabled I I 
Zz Disabled i j 
Disabled + Latch I I 


- 
i 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 


Latch + Display 





Transparent 


| X ae No] No | Hold 























- Seo nal rox 








H= High voltage level 

L= Low voltage level! pies 

h= High state must be present one setup time before the Low-to-High transition of LEXX or EXX (XX=AB or BA) 
| = Low state must be present one setup time before the Low-to -High transition of LEXX or EXX (XX=AB or BA) 
T =Low-to-High transition of LEXX or EXX (XX=AB or BA) 

X=Don't care 

NC=No change 

Z =High impedance "off" state 
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Document No. 
ECN No. 


853-1098 
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Date of issue February 23, 1990 


Status 


Product Specification 


FAST Products 


FEATURES 

* 8-Bit bidirectional I/O port with 
handshake 

* Register status flag flip-flops 


* Separate clock enable and output 
enable 





« Parity generation and parity check 


* B outputs and parity output sink 
64mA 
DESCRIPTION 
The 74F552 Octal Registered Trans- 
ceiver contains two 8-bit registers for tem- 
porary storage of data flowing in either di- 
rection. Each register has its own clock 
(CPR, CPS) and Clock Enable (CER, 
CES) inputs, as well as a flag flip-flop that 
is set automatically as the register is 
loaded. The flag output will be reset when 
the Output Enable returns to High after 
reading the output port. Each register has 
a separate Output Enable (OEAS, OEBR) 
for its 3-state buffer. The separate Clocks, 
Flags and Enables provide considerable 
flexibility as VO ports for demand-re- 
sponse data transfer. When data is trans- 
ferred from the A portto the B port, a parity 
bit is generated. On the other hand, when 
data is transferred from the B port to the A 
port, the parity of input data on B,-B, is 
checked. — 





PIN CONFIGURATION 








FAST 74F552 
Transceiver 


Octal Registered Transceiver With Parity and Flags (3-State) 
























TYPICAL f TYPICAL SUPPLY CURRENT 
MAX (TOTAL) 
7AF552 85MHz ioca 
ORDERING INFORMATION 
COMMERCIAL RANGE 














PACKAGES 














Vog = 5VE10%; T, = 0°C to +70°C 
28-Pin Plastic DIP (600mil) N74F552N 
28-Pin Plastic SOL! N74F552D 





NOTE: Thermal mounting technique are recommended. See AN SMD-100 ProcessApplica- 
tions (page 17) for a discussion of thermal consideration for surface mounted devices. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




























ne 74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 
RTA; ADaampus | TO | POHAVOOMA | 
B,-B,|B Data inputs 3.5/1.0 701 A/0.6mA 
=a aa ee ES ee ees ee ee ee ee eee es eee —— mae 
CPR_ | Rregisters clock input (active rising edge) 1.0/1.0 20pnA/0.6mA 
S registers clock input (active rising edge) 1.0/1.0 20pnA/0.6mA 
R registers clock Enable input (active Low 1.0/1.0 20pA/0.6mA 
S registers clock Enable input (active Low)) =‘ 1.0/1.0 | 20pnA/0.6mMA 
A-to-B Output Enable input (active Low) | 
and clear FS output (active Low) Loe? eon Lenn 
B-to-A Output Enable input (active Low) 1.0/2.0 20pA/1.2mA 
and clear FR output (active Low) 
Parity bit transceiver input 3.5/1.0 70pA/0.6mA 
1 Parity bit transceiver output 750/106.7 | 15mA/64mA 
ERROR | Parity check output (active Low) 50/33.3 | 1.0mA/20mA 
= oe et eee ee ee ee ee ee ee ee a eet ee ee ee ee ee 
0° A A bata outputs 150/40 3.0mA/24mA 
B.-B. | B Data outputs ; 750/106.7_|_15mA/64mA 
Tl a oe oe ee ee ee ee ee oes Bee eee ee Be ee ee fee ee 
A-to-B Status Flag output (active High) 50/33.3 | 1.0mA/20mA | 
FS B-to-A Status Flag output (active High 50/33.3 | 1.0mA/20mA | 





NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 








18 17 16 15 14 43 12 11 










Ay AL A AL AL AS AG AY 


PARITY 


ERROR pb 


By 8, 8, B, 8, BB, B, 


25 26 2728 123 4 


Voc =Pin8 
GND = Pin 22 
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Product Specification 





| FAST Products 





FEATURES 

74F563 is broadside pinout version 
of 74F533 

74F564 is broadside pinout version 
of 74F534 

Inputs and Outputs on opposite 
side of package allow easy inter- 
face to Microprocessors 

Useful as an Input or Output port 
for Microprocessors 

3-State Outputs for Bus interfacing 
Common Output Enable 

74F573 and 74F574 are non- 
inverting versions of 74F563 and 
74F564 respectively 

These are High-Speed replace- 
ments for N8STS807 and N8TS808 


DESCRIPTION 


The 74F563 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 

The 74F563 is functionally identical to the 
74F533 but has a broadside pinout con- 
figuration to facilitate PC board fayout and 
allows easy interface with microproces- 
sors. 


The data on the D inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar- 
ent to the data input while E is High and 
stores the data that is present one set-up 
time before the High-to-Low enable transi- 
tion. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active Low Output Enable (OE) controls 
all eight 3-State buffers independently of 







FAST 74F563, 74F564 


Latch/Flip-Flop 


74F563 Octal Transparent Latch (3-State) 


74F564 Octal D Flip-Flop (3-State) 


cr--- 


TYPE 





a ee ee eee ee ee eee ee 
TYPICAL PROPAGATION 


en ee ee ee ee ee ee eee = 
TYPICAL SUPPLY CURRENT 7 











DELAY (TOTAL) ] 
5.0ns 40mA 
me ee eee a eee ee eee ee ee ee es ees ee eee eee eee ™ 
TYPE TYPICAL Max TYPICAL SUPPLY CURRENT 
(TOTAL) 1 
180MHz 50mA i 
= ae oe ee se ee eee eee ee eee ees ees ee ee ee ee ee 





ORDERING INFORMATION 





| PACKAGES | 


Voc = 5V+10%; Ty = 0°C to +70°C 


COMMERCIAL RANGE 





| 20-Pin Plastic DIP | 
| 20-Pin Plastic SOL | 





- N74F563N, N74F564N 





N74F563D, N74F564D 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 








PINS 











3-State outputs 


NOTE: 





74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 
Data inputs 1.0/1.0 20pA/0.6mA 


Dy -D, 
GE | Guiput Erabienpurfacve Low) [1.070 | 
cP (F868) | Clk Pls input active ring og) | t.0r.0 | 









20HA/0.6mA | ‘| 
TEE 


20114/0.6mA mi 
me ee ee 
3.0mA/24mA 





150/40 





One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


the latch operation. When OE is Low, the 
latched or transparent data appears at 
the outputs. When OE is High, the out- 
puts are in high impedance “off” state, 
which means they will neither drive nor 
load the bus. 


The 74F564 is functionally identical to the 
74F534 but has a broadside pinout con- 
figuration to facilitate PC board layout 
and allows easy interface with micropro- 
cessors. 


It is an 8-bit, edge triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by the clock (CP) 
and Output Enable (OE) control gates. 
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The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip- 
flop’s © output. 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. The active Low Output Enable (OE) 
controls all eight 3-State buffers inde- 
pendently of the register operation. 
When OE is Low, data in the register ap- 
pears at the outputs. When OE is High, 
the outputs are in high impedance “off” 
state, which means they will neither drive 
nor load the bus. 


Philips Components-Signetics FAST Products 


Product Specification 


FAST 74F563, 74F564 















































































































































































Latch/Flip-Flop 
AC ELECTRICAL CHARACTERISTICS 
LIMITS oI 
Tp = +25°C ur = 0°C to +70°C 
Voc = 5V Voc = 5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
Re = 5000 R, = 5002 
Typ Max Min Max 
‘ st me = oe = a ne ee cee eee eee eee = 
Propagation delay Waveform 2 5 8.5 3.5 9.5 ne 
D, to Q, os 4.0 6.5 2.0 7.0 
Propagation delay 5.0 6.5 9.5 4.5 10.5 
Output Enable time Waveform 4 I 2.5 4.5 7.5 2.5 8.5 bs 
to High or Low level Waveform 5 4.0 6.0 8.0 3.5 8,5 
Output Disable time Waveform 4 I 1.5 3.0 6.0 1.0 7.0 ae 
to High or Low level Waveform 5 I is 3.0 55 | 1.0 6.0 
Maximum Clock frequency Waveform 14 160 180 150 fies, MHz 
Propagation delay 3.5 5.0 8.0 3.0 8.5 
Output Enable time 74F564 | Waveform 4 I 25 4.5 7.5 2.0 a ee 
to High or Low level Waveform 5 5.5 8.0 3.5 8.5 
— po ms aa nee oo ee ees eee = 
Output Disable time. Waveform 4 3.0 6.0 1.0 7.0 a 
to High or Low level Waveform 5 2.5 5.5 1.0 6.0 
AC SETUP REQUIREMENTS 
LIMITS 
Ty = +25°C T, = 0°C to +70°C 
Vec = 5V Vec = 5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C= 50pF UNIT 
Re = §00Q 
Min Typ Max 
t.(H) Set-up time 
: ~] 
t,(H) Hold time 
, (L) D, toE 74F563 Waveform 3 ns | 
4,(H) aa wel Waveform 1 3.5 ns 
a a = — a ae = aw oa 
t.(H) Set-up time 0 7 
t(H) Hold time 1.5 
Puy | D.tocP 74F564 Waveform 3 I | 15 ns | 
\(H) | CP Pulse width, conan I | 3.5 a 
Wy) High or Low sai = — si ae — = mw 
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Product Specification 


FAST Products 


FEATURES 

74F573 is broadside pinout version 
of 74F373 

74F574 is broadside pinout version 
of 74F374 

Inputs and Outputs on opposite 
side of package allow easy inter- 
face to Microprocessors 

Useful as an Input or Output port 
for Microprocessors 

3-State Outputs for Bus interfacing 
Common Output Enable 

74F563 and 74F564 are inverting 
version of 74F573 and 74F574 
respectively 

3-State Outputs glitch free during 
power-up and power-down 

These are High-Speed replace- 
ments for N8TS805 and N8TS806 


DESCRIPTION 


The 74F573 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 

The 74F573 is functionally identical to the 
74F373 but has a broadside pinout con- 
figuration to facilitate PC board layout and 
allow easy interface with microproces- 
sors. 


The data on the D inputs is transferred to 
the latch outputs when the Enable (E) 
input is High. The latch remains transpar- 
ent to the data input while E is High and 
stores the data that is present one set-up 
time before the High-to-Low enable tran- 
sition. 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. The active Low Output Enable (OE) 





FAST 74-573, /4Fo/4 


Latch/Flip-Flop 


74F573 Octal Transparent Latch (3-State) 


74F574 Octal D Flip-Flop (3-State) 
r a 


TYPE 








DELAY 





oe ees eee ee ee eee ee 
TYPICAL PROPAGATION 










(TOTAL) 





es ee eee eee eee ee eee eee ee ee 
TYPICAL SUPPLY CURRENT i oe | 
I 
al 





LL. 24F573 5 Ons 35mA 
a oe ee en se ee ee eee ee a eee ee ee ee ee ee eee eee ee 

ia oe ie Bee eee eee ee ee ee ee ee ee ee ee eee eee ee 
r ae TYPICAL fyyay TYPICAL SUPPLY CURRENT 
|. (TOTAL) 
L. 74F574 180MHz 50mA 

me ee ee ee ee ee ee ee esse eee ee ee eee eee eee 
ORDERING INFORMATION 

COMMERCIAL RANGE 


PACKAGES 


Vee = 5V+10%; Tp = 0°C to +70°C 


N74F573N, N74F574N 





20-Pin Plastic DIP 
20-Pin Plastic SOL 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


N74F573D, N74F574D 








DESCRIPTION 


















Data inputs 


NOTE: 


Latch enable input (active falling edge) 


|} OE Output enable input (active Low) 1.0/1.0 
CP (F574) | Clock Pulse input (active rising edge) 1.0/1.0 
Q) - Q; 3-State outputs 













74F(U.L) | LOADVALUE 
HIGH/LOW | HIGH/LOW 
1.0/1.0 20HA/0.6mA 
1.0/1.0 20A/0.6mA 





20,A/0.6mA 


20pnA/0.6mA 
3.0mA/24mA 















One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


controls all eight 3-State buffers inde- 
pendent of the latch operation. When OE 
is Low, the latched or transparent data 
appears at the outputs. When OE is High, 
the outputs are in high impedance “off” 
state, which means they will neither drive 
nor load the bus. 


The 74F574 is functionally identical to the 
74F374 but has a broadside pinout con- 
figuration to facilitate PC board layout and 
allow easy interface with microproces- 
sors. 


It is an 8-bit, edge triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con- 
trolled independently by the clock (CP) 


74-1 


and Output Enable (OE) control gates. 
The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition is 
transferred to the corresponding flip- 
flop’s Q output. 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. The active Low Output Enable (OE) 
controls all eight 3-State buffers inde- 
pendent of the latch operation. When OE 
is Low, the latched or transparent data 
appears at the outputs. When OE is High, 
the outputs are in high impedance “off” 
state, which means they will neither drive 
nor load the bus. 


Philips Components-Signetics FAST Products 


Latch/Flip-Flop 


RECOMMENDED OPERATING CONDITIONS 


Product Specification 


FAST 74F573, 74F574 



















































































7 
LIMITS 
SYMBOL PARAMETER UNIT 
Min Nom Max 
4 
Voc Supply voltage 4.5 5.0 5.5 Vv 
Vy High-level input voltage 2.0 n Vv 
Vi Low-level input voltage | 0.8 V 
Input clamp current -18 | mA 
High-level output current -3 mA 
Low-levei output current 24 mA 
Operating free-air temperature range 0 70 °C 



































High-level output’ voltage 
Vi 






Low-level output voltage 










Veg = MIN, V,, = MAX 


Vog = MIN, V,. = MAX 


= MIN, Ig, = MAX 









































Vy = MIN, I, = MAX 

Input clamp voltage Voc = MIN, I= lk 
Input current at maximum input voltage Voc =MAX, V, = 7.0V pA 
High-level input current Vog = MAX, V, = 2.7V | 20 | yA 
Low-level input current Voc = MAX, Vi= 0.5V At -0.6 | mA 
Off state output current, _ _ 
High-level voltage applied Vag NG SPY Bie = pe 
Off state output current , 

: Vi. = MAX = 0.5V -50 A 
Low-level voltage applied cc ‘Vo p 
Short circuit output current? Voc = MAX -60 lr 





74F5S73 Vo 





¢ = MAX 





Supply current 
(total) 


74F574 Vo 











c = MAX 























NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. L a! 

2. All typical values are at Voc = 5V, Ty = 25°C. 

3. Not more than one output should be shorted at a time. For testing | 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ing tests should be performed last. 
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, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
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Latch/Flip-Flop FAST 74F573, 74F574 


AC ELECTRICAL CHARACTERISTICS 










LIMITS | 









































































































Th = +25°C Ta = 0°C to +70°C 
Veo =5V Voc =5V+10% 
SYMBOL PARAMETER TEST CONDITION C. = 50pF Cc = 50pF 
R. = 500Q RQ = 500Q 
Typ Max ue Max 
t Propagation delay 7 oi 55 7 8.0 2.5 9.0 
PLH Waveform 2 
PHL D_ to Q, 3.5 6.0 1.0 7.0 
t Propagation delay 11.5 4.0 12.5 
ty, | Eta Wevelenm! 5.0 7.0 25 8.0 
fh —_—_—. 74F573 
tory Output Enable time Waveform 5 5.5 9.5 2.0 10.5 
| toa, to High or Low level Waveform 6 5.5 8.0 2.0 8.5 
tou “owe Disable time Waveform 5 3.0 6.0 1.0 Te 6.5 
t from High or Low level Waveform 6 2.5 5.5 1.0 5.5 
fy AX Maximum Clock frequency Waveform 1 i 180 150 
tory Propagation delay wnueteuna 3.5 5.0 [ 7.5 | 3.0 8.0 
try | CP 10 Q, I 35 5.0 7.5 3.0 8.0 
tz | Output Enable time 74F574 | Waveform 5 To25 45 75 2.0 75 | = 
+ toa to High or Low level Ream 6 1 3.0 5.0 8.0 3.0 8.5 I 
Ibis Output Disable time Waveform 5 I 3.0 5.5 1.0 6.0 | a 
torz from Hi h or Low level Waveform 6 2.5 5.5 1.0 6.0 








Ds ee se as ets ee 


AC SETUP REQUIREMENTS 





LIMITS 



















































































Ty = +25°C Tp = 0°C to +70°C 
V..=5V Vec =5V+10% 
SYMBOL PARAMETER TEST CONDITION Cc = 50pF C= 50pF UNIT 
Re = 500Q Re = 5000 
Max | Min 
t.(H) Set-up time 
s Waveform 4 ns 
t(L) D,toE i 
t,(H) Boetie 74F573 Waveform 4 l ns 
t(L) D, toE 1 
rE Pulse width, : 
t(H) High Waveform 14 J ns 
I i 
t_(H) Ge time 25 | 3.0 
te(L) D, to CP Waveleine I 25 3.0 | 
t, (H) Hold time r To 0 I 
h 
th(t) J D, to CP 74F574 Waveform 3 I 0 0 I ns 
t_(H) CP Pulse width, j 3.0 3.0 i 
iL) High or Low Mavens! I 3.5 4.0 i a8 
W. 
I l 
I I 
eee ees se hc ee eens 
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Document No. 
ECN No. 


853-0377 


May 15, 1990 


Date of issue 
Status 


FAST Products 


FEATURES 
Fully synchronous operation 


Multiplexed 3-state I/O ports for 
bus oriented applications 


Built in cascading carry capability 
U/D pin to contro! direction of 
counting 

Separate pins for Master Reset 
and Synchronous operation 
Center power pins to reduce 
effects of package inductance 
Count frequency 115MHz typ 
Supply current 100mA typ 

See 'F269 for 24 pin separate I/O 
port version 

See 'F779 for 16 pin version 


Product Specification 





DESCRIPTION 
The 74F579 is a fully synchronous 8-stage 


Up/Down Counter with multiplexed 3-state I/ 
O ports for bus-oriented applications. It fea- 
tures a preset capability for programmable 
Operation, carry look-ahead for easy cascad- 
ing and a U/D input to control the direction of 
counting. All state changes, except for the 
case of asynchronous reset, are initiated by 
the rising edge of the clock. TC output is not 
recommended for use as a clock or asyn- 
chronous reset due to the possibility of de- 
coding spikes. 


PIN CONFIGURATION 









FAST 74F579 
Counter 


8-Bit Bidirectional Binary Counter (3-state) 





























TYPE TYPICAL f 4, TYPICAL SUPPLY CURRENT 
(TOTAL) 
74F579 115MHz | 100mA 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Vog = SV#10%} T, = 0°C to +70°C 

20-Pin Plastic Dip N74F579N 
20-Pin Plastic SOL N74F579D 











INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 















































PINS DESCRIPTION Se Pietane 
pe 
Data inputs 3.5/1.0 70pA/0.6mA 
VO, Data outputs 150/40 3.0mA/24mA 
Parallel Enable input (active Low) 1.0/1.0 20pA/0.6mA 
U/D Up/Down count control input 1.0/1.0 20pA/0.6mA 
MR Master Reset input (active Low) 1.0/1.0 20pA/0.6mA 
SR Synchronous Reset input (active Low) 1.0/1.0 20pA/0.6mA 
CEP Count Enable Parallel input (active Low)| 1.0/1.0 20pA/0.6mA 
CET Count Enable Trickle input (active Low) 1.0/1.0 20pA/0.6mA 
=: OE. | Output Enable input (active Low) 1.0/1.0 20nA/0.6mA 
cp Clock input 1.0/1.0 20nA/0.6mA 
Tc Terminal count output (active Low) 50/33 1.0mA/20mA 
NOTE: ao tb CD 
One (1.0) FAST Unit Load is defined as: 20puA in the High state and 0.6mA in the Low state. 
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 























Voc = Pin 16 
GND = Pin6 





13° «12 


20 «#19 «14 
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piné 


Vog =pinié 


GND 
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AC ELECTRICAL CHARACTERISTICS 


































































































LIMITS 
T, = +25°C | T, =0°C to +70°C 
Voce = 5V Vag = SV £10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF Cc, = 50pF . UNIT 
Ry = 5002 Re = 5002 
TT | 
Min Typ Max Min Max ib 
fax | Maximum clock frequency Waveform 1 100 | 115 80 a MHz 
t | Propagation del 5.0 7.5 10.5 5.0 11.5 
PLH paga ay ; 
tot ue to VO Marion) 50 | 75 10.5 5.0 15.| 
: 0 | | 
PLH | Propagation delay 5.5 | 75 10.0 5.0 11.0 
toy, | CP to TC Wavesoun. | 55 | 75 10.0 5.0 11.0 " 
t Propagation del 35 | 55 8.0 3.5 9.0 
PLH opagation delay 
tom | UD to TO Waren 45 | 68 8.0 4.5 9.0 | ps 
to. | Propagation delay sua A 36 | 55 | 70 | 35 8.5 3 
tou, | CET to TC 3.5 6.0 8.0 3.5 8.5 
Propagation delay ‘| | 
toHL MR to vO Waveform 2 5.0 7.0 9.0 5.0 10.0 ns 
tt __| a - Sls: 
‘ozH | Output Enable time Waveform 6 4.0 5.0 8.5 3.5 10.0 Ae 
tp | CS to VO, Waveform 7 5.5 7.0 10.5 5.0 11.5 
‘bz | Output Disable time Waveform 6 nd 
‘iz | CS to VO, Waveform 7 
thy | PE to VO, Waveform 7 5.0 6.5 10.0 4.5 11.0 i 
toyz | Output Disable time Waveform 6 ] 
tptz | PE to VO, Waveform 7 I 
'b7+ | Output Enable time Waveform 6 ; 40 . : 8.5 
tbz, =| OE to VO, Waveform 7 45 | 55 | 9.0 4.0 10.5 I 
'bHz | Output Disable time Waveform 6 1.0 2.5 4.0 1.0 55 I 
t OE to /O Waveform 7 20 | 40 7.0 2.0 8.0 = I 
mm Se a ee ee ee es ete ee eee ee ee eet eee ee ee ee ee eee ee ee ee ee eee ee ee ee 
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AC SETUP REQUIREMENT 



























































| oh LIMITS 7 
Ta = +25°C Ty = 0°C to +70°C 
Veg = 5V Voc = 5V +10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R = 5002 Re = 5000 
Min Typ Max Min Max 
t (H) Setup time, High or Low 3.0 . 4.0 
Pil) VO. to CP Mavens 30 | 4.0 a 
t,(H) Hold time, High or Low Wsaaes 0 err | 
t(L) | VO. to CP 0 0 £] 
t,(H) Setup time, High or Low Wavotom§ 8.0 | 80 es a 
t(L) U/D to CP 8.0 9.0 Ee 
t(H) Hold time, High or Low Wavetorm 5 “| 0 | 0 fe 
tt) U/B to CP 0 ie. 0 
[ t.(H) Setup time, High or Low Waveform 5 9.5 =e 10.0 ie 
t,(L) PE, SRor CS to CP 9.5 10.0 
It (H) ! Hold time, High or Low | 0 | 0 
ee ee Waveform 5 ns 
t(L) PE, SRor CS to CP 0 0 1 
t,(H) Setup time, High or Low Wavetonm 5 5.0 | 5.5 Re 
tit) | TEP or CET to OP 9.0 | 10.5 L 
[ t(H) Hold time, High or Low in Gail o | 
h 
h(t) VO, to CP Waveform 5 0 | 0 | ns 
t,(H) | CP Pulse width, 45 | 45 
(lL) High or Low Mavelonn 45 is 4.5 eg 
t (L) MR Pulse width, Low Waveform 2 30 | 3.0 _| ns 
se a se ee ee — j 
thec Recovery time, MR to CP Waveform 2 4.0 a 45 1 ns 
anh pinssth Le 
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Document No. 853-1247 

ECN No. 99495 

Date of issue April 27, 1990 

Status Product Specification 
FAST Products 








FEATURES 
+ Performs four BCD functions 


+ Pand G outputs for high speed 
expansion 


Add/Subtract delay 28ns max 
Look ahead delay 22.5ns max 
Supply current 85mA max 

24 pin 300 mil Slim Dip package 


DESCRIPTION 

The 74F582 Binary Coded Decimal 
(BCD) Arithmetic Logic Unit (ALU) is a 24 
pin expandable unit that performs addi- 
tion, subtraction, comparison of two 
numbers and binary to BCD conversion. 
The 'F582 input and output logic includes 
a Carry/Borrow which is generated inter- 
_agh in the look- ahead mode, allowing 


wee CASCADING FEATURE ISDELETED 

When A/S A/S is is Low, BCD "addition. is per- 
formed (A+B+C/B=F). If an input is 
greater than 9 binary to BCD conversion 
results at the output. 

When A/S is High, subtraction is per- 
formed. If the C/B is Low, then the sub- 
traction is accomplished by internally 
computing the nine's complement addi- 
tion of the two BCD numbers(A-B-1=F). 
When C/B is High, the difference of the 
two numbers is figured as A-F=F. If A is 
greater than or equal to B, the BCD differ- 
ence appears at the output F in its true 
form. If Ais less than B and C/B is Low, the 
9s complement of the true form appears 
at the output F. As long as A is less than 
B, an active Low borrow is also gener- 
ated. The 'F582 also performs binary to 
BCD conversion. For inputs from 10 to 15, 
binary to BCD conversion occurs by 





grounding one set of inputs, Aor B and | 
’ applying the binary number to the other 


set of inputs. 


FAST 74F582 


A-Bit BCD Arithmetic Logic Unit 




















TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F582 12.0 ns 55mA 
ORDERING INFORMATION 
COMMERCIALRANGE © 
PACKAGES Voce = 5V#10%; T, = 0°C to +70°C 
24-Pin Plastic Slim DIP (300 mil) N74F582N 
' 24-Pin Plastic SOL N74F582D 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 











Carry/Borrow input 


Carry/Borrow output 





74F(U.L.) | LOADVALUE | 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
AyAg iA operand inputs 1.0/2.0 | 20pA/1.2mA 
By B operand input 1.0/1.0 20nA/0.6mA 

B B operand input 1.0/4.0 | 20,A/2.4mA 

Ps ie Se Sg NG ee Ae ee et a 
By B operand input 1.0/3.0 20pA/1.8mMA 
B, B operand input 1.0/2.0 20pA/1.2mMA 
A/S Add/Subtract input 1.0/3.0 20pA/1.8mA 


1.0/1.0 20pA/0.6mMA 


faa EO et tn ork fue eng oe may he ee alee eA et, | 
_ | | 0/1. ; 


50/33 1.0mA/20mA 


























n+4 
P | Carry Propagate output 50/33 1.0mA/20mA 
G Carry Generator output 50/33 1.0mA/20mA | 
A=B Comparator output OC/33 OC/20mA 
FoF | Outputs 50/33 1.0mA/20mA 








NOTE: One (1.0) FAST Unit Load is defined as: 201A in the High state and 0.6mA in the Low state. 


OC=Open Collector 
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FAST Products 





FEATURES 
Low noise, no switching feedthru 
current 


Controlled output edge rates 


- High impedance PNP base inputs 
for reduced loading (20,A in High 
and Low states) 


8-bit serial-in, parallel-out shift 
register with storage 


3-state outputs 
Shift register has direct clear 


Guaranteed shift frequency-DC to . 
100MHz 


DESCRIPTION 


The 74F595 contains an 8-bit serial-in, 
parallel-out shift register that feeds an 8- 
bit D-type storage register. The storage 
register has parallel 3-state outputs. 
Separate clocks are provided for both the 
shift register and the storage register. 
The shift register has a direct overriding 
clear, serial input and serial output pins 
for cascading. Both the shift register and 
storage register clocks are positive edge- 
triggered. If the user wishes to connect 
both clocks together, the shift register 


PIN CONFIGURATION 











FAST 74F595 


Shift Register 


8-Bit Shift Register with Output Latches (3-state) 

















TYPICAL SUPPLY CURRENT 

TYPE TYPICAL Fyyay (TOTAL) 

N74F595 130MHz 65mA 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Vog = SVE10%5 Ty = 0°C to +70°C 

16-Pin Plastic DIP N74F595N 
16-Pin Plastic SO 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


N74F595D 





+ 























74F(U.L) LOAD VALUE 
|) Pie DESCRIPTION HIGH/LOW | HIGH/LOW 
Dy Serial data input 1.0/0.033 20pA/20pA 
srop | feutncayeney PPP | tomas | zouseonn 
[SHA Shift register reset input (active Low) 1.0/0.033 20pA/20HA | 
SE Output enable input (active Low) 1.0/0.033 20nA/20nA | 
Serial expansion output 1.0mA/20mA 
Data outputs 150/40 3.0mA/24mA 


NOTE: 











One (1.0) FAST Unit Load is defined as: 20nA in the High state and 0.6mA in the Low state. 


state will always be one clock pulse 
ahead of the storage register. 


This device uses patented circuitry to 
control system noise and internal ground 


LOGIC SYMBOL 
- 


Veco = Pin 16 
GND = Pin 8 
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bounce. This is done by eliminating 
switching feedthru current and controlling 
both Low-to-High and High-to-Low slew 
rates. 


LOGIC SYMBOL(IEEE/IEC) 





L. 
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Shiff Register FAST 74F595 
AC ELECTRICAL CHARACTERISTICS 
| LIMITS | 
T, = +25°C [T, = 0°C to +70°C 
Vee =5V Vo = 5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
Re = 500Q Re = 5002 
Max bs 
fax | Maximum clock frequency |SHCP to QJ Waveform 1 MHz 
PLH_ | Propagation delay 12.5 
e, | SHCP to Q, Waveform 1 75 ns 
t Propagation del | ~13.0 
PLH pagation delay 
put |STCP to Q,-Q, | pees 8.5 " 
Propagation delay 
tHE SHR to Q, Waveform 2 8.5 ns 
tory | Output Enable time Waveform 5 10.5 aa 
tpz, {OE to Q,-Q, Waveform 6 10.5 
Hz Output Disable time Waveform 5 8.5 es 
|_ “PLZ OE or Q -Q Waveform 6 10.0 

















AC SETUP REQUIREMENTS 

































































LIMITS | 
Ty = +25°C T, = 0°C to +70°C | 
Voge = 5V Vog = 5V +10% 
SYMBOL PARAMETER TEST CONDITION C= S0pF © = 50pF UNIT 
= L= 
Re = 500Q R- = 500Q 
| Min Typ Max Min i Max 
t,(H) le Setup time, High or Low Wavetonas 2.0 | 2.5 ] 
Lu) D, to SHCP 
t, (H) Hold time, High or Low 
h ’ 
th(L) D, to SHCP Waveform 3 
t(L) eee Waveform 3 “T 
oe I 
Setup time, High 
t.(H 
.<(H) SHCP to STCP Waveform 4 : : 
t (H) SHCP Pulse width f 3. 4.0 
Ww , 
| te) High or Low Wavelomt I 40 40 | ns 1 
t,(H) | STCP Pulse width, paket T 40 4.0 ; I 
tL) | High or Low aveioin 3.0 | 3.5 - : _J 
aa Tye OE Neo ie es eee a a oe 
tl) SHR Pulse width, Low Waveform 2 3.0 3.0 ns 
[ , Tt oe 1 t + 
tREc Beeovely nme Waveform 2 3.0 3.0 ns 
| SHR to SHCP L _| i | 
April 18, 1990 81 
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FEATURES 

¢ High impedance NPN base input 

for reduced loading (201A in High 

and Low states) 

8-bit Parallel storage register 

- Shift register has asynchronous 
direct overriding load and reset 

- Guaranteed shift frequency DC to 

120MHz 

Parallel 3-State I/O, Storage 

register inputs 

Shift register outputs-'F598 


DESCRIPTION 


The 74F597 consists of an 8-bit storage 
register feeding a _parallel-in/serial-in, 
serial out 8-bit shift register. The storage 
register and shift register have separate 
positive edge triggered clocks. The shift 
register also has asynchronous direct 
load (from storage) and reset inputs. 


The 74F598 consists of an 8-bit storage 
register feeding a parallel/serial-in, paral- 
lel/serial out 8-bit shift register. Both the 
storage register and shift register have 
positive edge triggered clocks. The shift 
register also has asynchronous direct 
load (from storage) and reset inputs. The 
‘F598 has 3-state I/O ports that provide 
parallel shift register outputs and also has 
multiplexed serial data input. 


FAST 74F597, 74F598 
shift Registers 


74F597 8-Bit Shift Register with Input Storage Registers 
74F598 8-Bit Shift Register with Input Storage Registers (3-State) 























TYPICAL SUPPLY CURRENT 
TYPE TYPICALE yay (TOTAL) 
120MHz 75mA 
120MHz 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Vog = SV110%; Ty = 0°C to +70°C 
16-Pin Plastic DIP N74F597N 
20-Pin Plastic DIP ‘N74F598N 
16-Pin Plastic SO N74F597D 
20-Pin Plastic SOL N74F598D 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 




















































"74F(U.L) | LOAD VALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 
Serial data input 1.0/0.033 20pA/20pA 





1.0/0.033 
1.0/0.033 
1.0/0.033 
1.0/0.033 
1.0/0.033 


Parallel data inputs 

Shift register clock pulse input 
Storage register clock pulse input 
Shift register load input (active Low) 
Shift register reset input (active Low) 


20pA/20pA 
20,A/20)1A 
2OA/20,1A 
20NA/201A 
20pA/20pA 
























Serial data output 50/33 1.0mA/20mA | 
Parallel data inputs 1.0/0.033 20pA/20pA 
Serial data inputs 1.0/0.033 20pA/20pA 





Shift register clock pulse input 1.0/0.033 20pA/20uA | 














Storage register clock pulse input 1.0/0.033 20pA/20nA 
Shift register clock pulse enable input 1.0/0.033 20pA/20pA 
Shift register load input (active Low) 1.0/0.033 20pA/20pA 
Shift register reset input (active Low) 1.0/0.033 20yA/20pA 











Serial data selector input 
Output Enable input 


Serial data output 
Parallel data outputs 


1.0/0.033 
1.0/0.033 
50/33 


150/40 





204/204 
20A/20A 


1.0mA/20mA 
3.0mA/24mA 











NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
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FAST 74F597, 74F598 


LOGIC SYMBOL(IEEE/IEC) 





‘F597 


TOP VIEW 








‘F597 


1415 12 34 § 6 7 







D509 D102 D3 04D, De DL 


SHCP 


Voc = Pin 16 
GND = Pin 8 














‘F597 








PIN CONFIGURATION 


LOGIC SYMBOL 


LOGIC SYMBOL(IEEE/IEC) 





‘F598 











‘F598 





Veo = Pin 20 
GND = Pin 10 








‘F598 
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LOGIC DIAGRAM for 'F597 
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GND = Pin8 
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LOGIC DIAGRAM FOR 'F598 








i i lh i 


pe eee eee Cee Se 


12 





sucp 13 
SHAST 
step 16 
VOQq 








Voc = Pin 20 


= Pin 10 


GND 
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FUNCTION TABLE 


OPERATING MODES 


data loaded to storage registers 
data loaded from inputs to shift register 


data transferred from storage registers to shift registers 





Invalid logic, state of shift register indeterminate when signals removed 


shift register cleared 





shift register clocked, Q, = Qa: Q =Q S 


High voltage level 
Low voltage level 
Don't care 


H 
L 
X 
T = lowto High clock transition 
ft 


Not Low to High clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 
SYMBOL 













PARAMETER RATING UNIT 


Supply voltage -0.5 to +7.0 
Input voltage -0.5 to +7.0 


Input current -30 to +5 


Vout Voltage applied to output in High output state -0.5 to +Voc 


lout Current applied to output in Low output state 


Operating free-air temperature range 


Tstq Storage temperature , | -65 to +150 
















































LIMITS 
PARAMETER 





4.5 






Supply voltage 





High-level input voltage 2.0 








Low-level input voitage 








Input clamp current 


Q 
High-level output current SS) 


VOo- VO, 


“s 


VO, vO, 






















OL Low-level output current 




















Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL 


zs 


PARAMETER 


| 


TEST CONDITIONS' 


LIMITS 
[eos (ee teor cee UNIT 
Min | T 













yp- Max |_| 


9 Fos | 
£10%Vog | 2.5 

























































































V 
Ms Voe = MIN, loa eM v 
VoH High-level output voltage Vit = MAX, +10%V V 
vO Vii = MIN Pe See ce 
: OH™ +5%V oo 2.7 Vv 
7 t 
Voc = MIN, £10%Vog [ Fo30] 080] v 
Vor Low-level output voltage Vi, = MAX, lo, =MAX 0 Reo eeal we 
| Es Vig =Ml 2 CC aa a is | : + 
ViK Input clamp voltage Voc = MIN, I = Ny -0.73} -1.2) V 
| | a sah =I a 
Input current at maximum Bincts 4 Hog OME Oe LL L 0 — 
| ee voltage VO, Voc = 5.5V, V, = 5.5V | 1 mA 
iz 7 | | 
ia High-level input current Voc = MAX, V, = 2.7V uy | 20 | HA 
1 
he Low-level input current Voc = MAX, V, =0.5V | -20] pA | 
| Off state out [ “f : 
- put current, Vi. = =27V 
lozH* iy High-level voltage applied coe ore? 70. Be 
| Off-state output current VO, Col | } | 
lozet hy Low-level voltage applied Veo = Vor pee (70 | pA 
| 5 } sl } r | 
| los | Short-circuit output current Voc = MAX -60 L -150| mA 
45 70 | mA 
48 75 | mA 
1 Supply current Van = MAX 75 90 | mA 
Pte 
oe (total) me — 
78 95 | mA 
85 100} mA 
Jcch 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at V 


c= 5V, Ty = 25°C. 


3. Not more than one output should be shorted ata time. For testing los: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Shift Registers FAST 74F597, 74F598 
AC ELECTRICAL CHARACTERISTICS for 'F597 
l LIMITS 
Ty = +25°C Th = 0°C to +70°C 
Veg = 5V Veg = SV £10% 
SYMBOL PARAMETER TEST CONDITION C, = S0pF C, = S0pF UNIT 
R, = 5000 R, = 5002 





Maximum clock frequency 







Waveform 1 





Min Max 





Typ 





























SHRST to Q 





AC SETUP REQUIREMENTS for 'F597 






jw 1-8, 
tot Propagation delay Waveland \- 4.0 6.5 8.5 = 4.0 9.5 - 
tor, | SHCP to Qg 4.0 7.0 9.0 4.0 10.0 
tpLy | Propagation delay saci [40 75 | 95 | 40 10.0 | 3 
tput__| SHLD to Q, ei de 4.0 8.0 10.0 | 4.0 11.0 
teLH Propagation delay | 4.0 7.5 9.5 4.0 10.0 | fe 
tpyt__|__STCP to Q, Waveform 1 4.0 | 8.0 10.0 4.0 11.0 
Propagation delay 


Waveform 3 






























































































LIMITS A 
Ty = +25°C Ty = 0°C to +70°C 
Vee =5V Vee =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = S0pF UNIT 
Re = 5000 Re = 5002 
—y —— 
| [Min Typ _| Max Min Max 
t_(H) Setup time, High or Low | 3.0 3.0 
te(L) D, to STCP Waveforms 3.0 3.0 o 
t. (H) Hold time, High or Low 3.0 | 3.0 | 
h 
it) | D, to STCP Waveform 3 3.0 3.0 Bs 
Nn 4 ict: 
t.(H) Setup time, High or Low 3.0 3.0 
7 ; 
tL) | Dg to SHCP Miavernne 3.0 3.0 ng 
t(H) | Hold time, High or Low [1.0 | | 10 
h 
iL) | Dg to SHOP Waveloon's 10 10 | ms 
t.(H) Setup time, High or Low 3.0 3.0 
S le, Tg . 
Ril) | STCP to SHLD pevetonnst 3.0 3.0 tere 
t,.(H) Hold time, High or Low ; 1.0 1.0 
h ees 
STCP to SHLD Wavstonea 1.0 1.0 
SHCP pulse width, 4.0 40 
High or Low Waveform 1 50 ns 
STCP pulse width, : 4.0 
ML) | High or Low Waveroinr 5.0 | | 5.0 | ns 
ttl) SHRST pulse width, Low Waveform 1 4.0 4.0 | ns 
ttl) SHLD pulse width, Low Waveform 1 4.0 4.0 ns 
TREC. Recovery time, SHRST to SHCP Waveform 2 6.0 | 7.0 ns 
thec Recovery time, SHLD to SHCP Waveform 2 6.0 | 7.0 ns 
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AC ELECTRICAL CHARACTERISTICS for ‘F598 

















































































[ LIMITS | 
Ty = +25°C Ty = 0°C to +70°C 
Vec =5V Vec =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R, = 500Q R, = 5000 
Min | Typ Max Min Max 
fax _ Maximum clock frequency Waveform 1 100 120 80 MHz 
F ! | 
t Propagation delay 4.0 6.5 8.5 4.0 9.5 
PLH 
ih SHCP to Q, Waveland 4.0 7.0 9.0 4.0 10.5 ne 
t Propagation delay 4.0 75 9.5 4.0 10.0 
PLH pide AS 
tpt | STCP to Q, (SHLD =Low) Weveloumns 4.0 8.0 10.0 | 40 11.0 ae 
t Propagation delay | 4.0 75 9.0 4.0 10.0 
PLH 
ty, | SHLD to Q, Wevelairy 4.0 8.0 90 | 40 11.0 ny 
1 : 1 
t Propagation delay 4.0 7.5 9.0 4.0 10.5 
PLH 
tout | _SHCP to VO, waveroin] 4.0 8.0 90 | 40 | 105 ny 
: Tt i 
t Propagation delay 4.0 7.5 9.0 4.0 10.0 
PLH — 
ie SHRST to Qg Mavcoun 4.0 8.0 9.0 4.0 10.0 nS 
tone Propagation delay, SHRST to VOg Waveform 2 4.0 8.0 10.0 4.0 11.0 ns 
tout Propagation delay, SHRST to Qg Waveform 2 4.0 8.0 10.0 4.0 15 ns 
| ——__ + —_—. 
to7H Output Enable time to Waveform 5 4.0 7.5 9.0 4.0 10.5 ne 
High or Low Waveform 6 4.0 7.5 9.0 4.0 10.5 
Output Disable time to Waveform 5 tie i 
torz High or Low Waveform 6 











AC SETUP REQUIREMENTS for 'F598 





































































LIMITS 
T, = +25°C T,=O0°Cto 470°C | 
Vec =5V Vec =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R, = 50022 R, = 5002 
Min Typ Max Min Max 
t.(H) Setup time, High or Low 3.0 | 3.0 
s ’ ; . 
t(L) | Dg, to SHCP paves 3.0 3.0 be 
: 7 t 
t, (H) Hold time, High or Low 1.0 1.0 
h Waveform 3 ns 
t(L) Dg, to SHOP 1.0 L |_1.0 
t.(H) Setup time, High or Low. 3.0 3.0 
i : . ; 
t(L) | STCP to SHLD HeeveIOIES 3.0 3.0 - 
+ + 
t, (H) Hold time, High or Low 1.0 1.0 
h ae 
f(t) | STCP to SHLD » |i ee? 10 1.0 a 
7 T T T 
t.(H) Setup time, High or Low 6.0 4.0 
ig : ; : 
R(L) | SHCPEN to SHCP vec 6.0 | | 5.0 
t_ (H) SHCP pulse width, 4.0 4.0 
nL) | High or Low Wavelorm 4 5.0 5.0 ae 
t_(H) STCP pulse width, 4.0 4.0 
t(L) High or Low Wavelorny| 5.0 5.0 | 7 
| | 
t(t) SHRST pulse width, Low | Waveform 1 4.0 | 40. | ns 
t(L) SHLD pulse width, Low Waveform 1 4.0 | 4.0 ns 
+ “T + 
thee | Recovery time, SHRST to SHCP \ Waveform 2 6.0 7.0 | ns 
thec Recovery time, SHLD to SHCP Waveform 2 6.0 | 7.0 ns 
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AC WAVEFORMS 
SHRST, SHCP ——. 
——" SHLD, eae 
SHLD, STCP. REC 
SHCP Vu 
*VO,,Q vo_,aQ@ : oe 
s ns Vu 


Waveform 1. Propagation Delay, Clock Inputs To Output, 
Clock Pulse Width, Maximum Clock Frequency, Shift 
Register Reset And Load inputs To Serial Data Output 


Waveform 2. Propagation Delay, Shift Register Reset And 
Load inputsTo Serial Data Output, Shift Register Reset And 
Load Inputs To Shift register Clock Pulse Input Recovery Time 


SHCPEN 


SHCP, 
STCP 





Waveform 4. Setup And Hold Times 





OE OE Vu Va 
tez tpiz 
vO, vO, oH V 01 40.3V 
+ 
Waveform 5. 3-State Output Enable Time To High Level Waveform 6. 3-State Output Enable Time To Low 


And Output Disable Time From High Level Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. _ 








L 


TYPICAL TIMING DIAGRAM for 74F597 


So 


SHLD | 
Sm ELLE 


sTcP r 


Ds | 





04 LLL LLL ML 
Lillis §$ LELLLLLL OO YU U 


Yz, Don't care So 
Sees e hep ere PLELELE LLL ELE 
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s LEE, Bont care GA] 
Dso 


OUT IN 
pur |M2 |put 
4+ > 








OE | 
SHRST | 


SHLD | 
sup AL ALA LS LAL 


SHCPEN | 
STCP - s 





HI a SHIFT & OUTPUT ae 
-Z 


Don'tcare 2 


“Don'tcare 7 








TEST CIRCUIT AND WAVEFORMS 





Voc 





PULSE 
GENERATOR 


Test Circuit For 3-State Outputs 
SWITCH POSITION 











TEST SWITCH 
torz, toa closed 
All other open 
DEFINITIONS 
Re = Load resistor; see AC CHARACTERISTICS for value. 


CG = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

R,= Termination resistance should be equal to Zour of 
pulse generators. 













90% 


NEGATIVE 
PULSE 


tre (t)) tron (t,) 


AMP (Vv) 


POSITIVE 
PULSE 


10% 






ty ov 


Vu= 1.5V 


Input Pulse Definition 





INPUT PULSE REQUIREMENTS 
FAMILY 





Amplitude | Rep. Rate two] So | Sa 





74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns 
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DESCRIPTION 


The 74F604 multiplexed latch is ideal I 
for storing data from two input buses, Aor 
B, and providing data from either the A or I 
B latches to the output bus. Organized as I 
8-bit A and Blatches, the latch outputs are J 

.connected by pairs to eight 2-input multi- 
plexers. A Select (SELECT A/B) input I 
determines whether the A or B latch 
contents are multiplexed to the eight 3- I 


inputs are selected when SELECT AB is 
Low; data from the A inputs are selected 
when SELECT A/B is High. Data enters 


aa ea = --4 


state outputs. Data entered from the B [B,.0ne,(1.0) EAST Unit Load is defined as: 20nA in the High state and 0.6mA in the Low state, 


FAST 74F604 























Document No. 853-0029 r sr a Ee 
ECN No. 98991 
, pLatch i 
Date of issue March 1, 1990 1 
Status Product Specification p_Dual Octal Latch (3-State) J 
FAST Products ae een eee eee ee ee ee 
a TvPE”. TYPICAL BROEAGATION | TYPICAL eae ual 
FEATURES 
- High impedance NPN base inputs A ectoeeee ie 795i 
for reduced loading (201A in High Be eect nee 
and Low states) 
° Stores 16-bit-wide Data inputs, I PACKAGES © Vv ee ee 
multiplexed 8-bit outputs I COT eA 
 3-state outputs 1 28-Pin Plastic DIP N74F604N 
+ Power supply current 75mA typical IL 28-Pin Plastic SOL N74F604D 
I 
I 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) 




















LOAD VALUE 



























PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
Ap-A7, By-B, | Data inputs 1.0/0.033 20pA/20nA 
SELECT A/B | Select input 1.0/0.033 20pA/20nA 















Latch Enable Input (active Low) 1.0/0.033 20pA/20pA we 
a eee eee ee ee eee ee = ae a a eee 
Q,Q, Data outputs 150/40 SmA/24mA | 
Se 
NOTE: . 


the latches when the Latch Enable (LE) 


able edge. The outputs are enabled when LE 
input is Low and is latched on the LE rising 


is High and disabled when LE is Low. 


Da ae ei pm sc ce Ge pm cc Se ccc nm cece Sls Selma“ el 


PIN CONFIGURATION 














TOP VIEW 






LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
r I 
I I 
3 4 56 7 8 9 10 27 262524232221 20 I I 
k I 
A,B, A, 8, A,B, A, 8, A,B, A,B, A, B.A, B, 
Doce taal 


15 13.12 11 1617 18 19 


Voc = Pin 28 


GND = Pin 14 


L 
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OGIC DIAGRAM 


SELECT A/B 


C3 


Bo 





V 


Qo 


Qe 





Q3 


Q4 





Qs 





Voc = Pin 28 
GND = Pin 14 





FUNCTION TABLE 
INPUTS OUTPUTS 








QQ, 





B data 
A data 
Z 


B latched data 














A latched data 








High voltage level 

Low voltage level 

Don't care 

High impedance “off” state 
Low-to-High transition 


ON xT 
'ouonou & 
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LIMITS 
Tp = +25°C Th = 0°C to +70°C 
Vec = 5V Vec = 5V+10% 
YMBOL PARAMETER TEST CONDITION Cc = 50pF C. = 50pF UNIT 
t “™Propagaton celay 
\ a SELECT A/B to Q,, (B latch) Waveform 1 
t Propagation delay [6 0 8.0 100 | 55 | 145 
PLH as 
I tai SELECT AVB to Q, (A latch) Waveron:2 4.0 65 8.5 3.5 9.0 = 
I . ms a == om a aa a es eee = 
\ tozH Output Enable time Waveform 4 so 5.0 75 95 4.5 10.5 Be 
: : 
I PZL to High or Low level Waveform 5 L 5.0 a 75 ~ 9.5 WS nD ult at 
toyz Output Disable time Waveform 4 5: 7.0 95 45 11.0 ae 
ir ror nebo a ovcior SL 20 oF s  t 
AC SETUP REQUIREMENTS 
LIMITS 
Th = +25°C Ta = 0°C to +70°C 
=5V Veo = 5¥ +10% 
PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
: Re = 5000 R. = 5002 
P Min Typ Max Min Max 
1.0 2.0 
. “(t) L A, B. - LE co 3 ie 20 30 ns 
Hold ine. High or Low 
a A,B, to Te I Waveform 3 ° : | ns 
L(L) I Ji 1.0 1.5 
ty(L) | TE Pulse width, Low | Waveform 3 5.0 6.0 | ns | 
I 
I I 


I ut es “ce “eens ae eae 
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AC WAVEFORMS 








Waveform 1. Propagation Delay, SELECT A/B _ Waveform 2. Propagation Delay, SELECT A/B 
To Output (B latched data=Low. LE=H) To Output (A latched data=Low. LE=H) 





Waveform 3. Data Setup And Hold Times ,Latch Enable 
pulse width 





Waveform 4. 3-State Output Enable Time To High Level Waveform 5. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 





NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 








TEST CIRCUIT AND WAVEFORMS 
















Veco 
tore 
AM 
90% a 
NEGATIVE 
ov 
tre (ty) tru (t,) 
Test Circuit For 3-State Outputs tra) 
AMP (Vv) 


SWITCH POSITION POSITIVE 
_ PULSE 


10% 






10% 


tw ov 


Va = 1.5V 
Input Pulse Definition 












DEFINITIONS 


R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PUES RE SUInEMENTS 


C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour of 
pulse generators. 


Amplitude | Rep. Rate 












74F 





3.0V 1MHz 500ns| 2.5ns | 2.5ns 











be 
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853-0030 
97679 








Date of issue September 20, 1989 





Status 


Product Specification 





FAST Products 





FEATURES 


« High impedance NPN base inputs — 
for reduced loading (20,:A in High 
and Low states) 


Stores 16-bit-wide Data inputs, 
multiplexed 8-bit outputs 


* Open Collector outputs © 
* Propagation delay 10ns typical 
+ Power supply current 85mA typical 


DESCRIPTION 


The 74F605 multiplexed latch is ideal 
for storing data from two input buses, A 
or B, and providing data from either the 
AorBlatches to the ouput bus. Organ- 
ized as 8-bit A and B latches, thelatch 
outputs are connected by pairs to eight 
2-input multiplexers. A Select (SE- 
LECT A/B) input determines whether 
the A or B latch contents are multi- 
plexed to the eight Open Collector 


outputs. Dataentered from the B inputs | 


are selected when SELECT ABis Low; 
data from the A inputs are selected 
when SELECT AB is High. Data enters 
the latches when the Latch Enable (LE) 


PIN CONFIGURATION 








TOP VIEW 











CAST 74F605 


i tLatch i 


l Dual Octal Latch (Open Collector) I 






a oe a es Cs ees eee eee ees ees ee ees ee ees ee ee ee eee ee 
r ae TYPICAL SUPPLY CURRENT 
l (TOTAL) 





74F605 85mA 


TYPICAL oe 
DELAY 
10.0ns 
Se ee eee ee ee ee ee ee ee 


ORDERING INFORMATION 










COMMERCIAL RANGE 







PACKAGES 








Vec = 5V+10%; un = 0°C to +70°C 
28-Pin Plastic DIP N74F605N 
28-Pin Plastic SOL N74F605D 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 























74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
SELECT A/B | Select input ; 1.0/0.033 20pA/20)1A 
oe es es en ee es ee ee ee i 
LE | Latch Enable Input (active Low) | = 1,0/0.033 20pA/20,1A 
QQ, Data outputs | ocio OC/24mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
OC = Open Collector 


These functions are also well-suited for 
receiving 16-bit simultaneous data and 
transmitting it as two sequential 8-bit 
words. 


input is Low and is latched on the LE 
rising edge. The outputs are enabled 
when LE is High and disabled when LE 
is Low. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 





3.4 56 7 8 9 10 27 26 2524232221 20 


Ay BA B, A,B, 


B, A,B, A,B, A,B, A 6 BA, B, 


15 4312 11 16 17 18 19 


Voc = Pin 28 
GND = Pin 14 

















Ls 
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LOGIC DIAGRAM 


SELECT AB. 





V 














AZ 
B7 
Vog « Pin 28 
GND = Pin 14 
FUNCTION TABLE 





I | 
inputs. ~‘Y ourputs 






B latched data 








A latched data 
H -= High voltage level ‘ 
L = Low voltage level 

X = Don'tcare 

OFF= Pulled up through resistor (open collector) 
T =Low-to-High transition 
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AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


tory Propagation delay 
tout SELECT A/B to Q, (B latch) 
Propagation delay 
toa SELECT A/B to Q, (A latch) 
t Propagation delay 
ce LE toQ, 





LIMITS 





















Ty = +25°C T, = 0°C to +70°C 
Voc = 5V Vec = 5V +10% / 
TEST CONDITION C, = 50pF C, = 50pF UNIT 
R, = 5002 R, = 5000 










Waveform 2 













Waveform 1 







Waveform 3 ns 














AC SETUP REQUIREMENTS 








LIMITS 


























Ty = +25°C = 0°C to +70°C 
Veco = 5V Veg = 5V 110% 
PARAMETER C, = 50pF C, = 50pF UNIT 





Re = 5002 R. = 500Q 


Setup time, Aighor Cow 
A. .B, to LE 


f ON 
Hold time, High or Low 
A, iB, to LE 























CE Pulse width, Low 





Bens et es eae se ot ot cs os mr ml 


AC WAVEFORMS 


SELECT A/B Vu Vu SELECT A/B Va Vu 
t pHi? pL *t pH tpLy * 














Q, Vu Vu Q, Vu M 
Waveform 1. Propagation Delay, SELECT A/B Waveform 2. Propagation Delay, SELECT A/B To 
To Output (A latched data=Low. LE=H) Output (B larched deta-Low.LEcH) 
=z A , B 
ree Vu Vu ao 
~ put? tpLH> 
Q, Vu Vu Pen 
Waveform 3. Propagation Delay, Clock To Output I 
(A latched datasLow. SELECT A/B=H) I I 


LW | Waveform 4. Data Setup And Hold Times, Latch Enable 
pulse width 


NOTE: For all waveforms, Vu = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. — 
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Product Specification 


FEATURES 


« High impedance NPN base inputs 
for reduced foading (20A In High 
and Low states) 


* Octal bidirectional bus interface 
* Open collector outputs sink 64mA 
¢ -'F621 Non-Inverting 

-'F622 Inverting 


The 74F621 is an octal bus transceiver 
featuring non-inverting open collector 
bus-compatible outputs in both send 
and receive directions. The outputs are 
capable of sinking 64mA, providing 
very good capacitive drive characteris- 
tics. The 74F622 is a inverting version 
of the 74F621. These octal bus trans- 
ceivers are designed for asynchronous 
two-way communication between data 
busses. The control function implem- 
entation allows for maximum flexibilty 
in timing. These devices allow data 
transmission from the A bus to the B 
bus or from B bus to A bus, depending 
upon the logic levels at the Enable 
inputs (OEBA and OEAB). The Enable 
inputs can be used to disable the de- 
vice so that the busses are effectively 
isolated. The dual-enable configura- 
tion gives the 'F621 and ‘F622 the 
capability to store data by the simulta- 
neous enabling of OEBA and OEAB. 







Bee ig ee eee ae 


a pm ice‘ ead “el es “tom eG 


DESCRIPTION 





FAST 74F621, 74F622 


Transceivers 


74F621 Octal Bus Transceiver, Non-Inverting (Open Collector) 
74F622 Octal Bus Transceiver, Inverting (Open Collector) 














TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

























TYPE DELAY (TOTAL) 
74F621 8.0ns | 105mA 
74F622 8.5ns | 53mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Veg = 5V#10%; T, = 0°C to +70°C 










N74F621N, N74F622N 
N74F621D, N74F622D 


20-Pin Plastic DIP 


20-Pin Plastic SOL' 








NOTE: 
1. Thermal mounting techniques are recommended. See SMD Process Applications 
(page 17) for a discussion of thermal considerations for suface mounted device. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L) 
HIGH/LOW 





LOAD VALUE 


DESCRIPTION HIGH/LOW 


EBA, OEAB | Output Enable inputs 1.0/0.033 20pA/20pA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
OC=Open Collector 


bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at 
their last states. 


Each output reinforces its input in this 
transceiver configuration. Thus, when 
both control inputs are enabled and all 
other data sources to the two sets of the 
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Transceivers FAST 74F621, 74F622 
AC ELECTRICAL CHARACTERISTICS for 74F621 
LIMITS 
T, = +25°C Tp = 0°C to +70°C 
V..=5V Vec =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF- UNIT 
R, = 500Q 
; Max 
Propagation delay Wavetorn2 12.0 ns 
A, to B 8.0 
Propagation delay 12.0 
B, 6 A, Waveform 2 75 ns 
Propagation delay 13.5 
Waveform 3 ns 
OEBA to A, 10.5 
Propagation delay 15.0 
OEAB to B, Waveform 4 9.5 ue 
AC ELECTRICAL CHARACTERISTICS for 74F622 
LIMITS 
Ty = +25°C Ty =0°C to +70°C 
Voc =5V Veo = 5V +10% 
PARAMETER TEST CONDITION C = 50pF C. = 50pF UNIT 
Ry = 500Q Re = 500Q 







oe delay Wavsionnd 
IPLH oo delay Wavetsna 4 
ot to A 


Propagation delay 


OEBA to A, Waveform 3 
































Propagation delay 
OEAB to B, 





Waveform 4 


AC WAVEFORMS 








15.5 
9.5 











ns 








A,orBy 





B,orA, 


Waveform 1. For Inverting Outputs 


OEBA 





Waveform 3. Propagation delay, OEBA to An 


A,orB, 


B,or A, 





Waveform 2. For Non-Inverting Outputs 





Waveform 4. Propagation delay, OEAB to Bn 


NOTE: For all waveforms, Ve = 1.5V. 


f 
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Transceivers FAST 74F621, 74F622 


TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 
| 





16 


14 


12 


10 
Propagation 
delay (ns) 





0 100 200 300 400 500 600 
Load Resistor (Q) 


NOTE: 

When using open-collector parts, the value of the pull-up resistor greatly affects the value of the t,, ,,. For example, changing the pull-up 
resistor value from 500 Q to 100Q will improve the t,, ,, up to 50% with only slight increase in the t,,,,. However, if the pull-up resistor is 
changed, the user must make certain that the total |,, current through the resistor and the total |, ‘s of the receivers do not exceed the 
lo, Maximum specification. 





Bi aaa apt ees arate ek ee re 





Dai a a aa a a ale enone arcane a 


TEST CIRCUIT AND WAVEFORMS 
















AMP 
90% eo 
Vec 
7.0V NEGATIVE 
PULSE 
ov 
Ry tree (ty) trun {t,) 
PULSE tra (,) 
GENERATOR AMP (V) 
R POSITIVE 
Cc, L PULSE 
T sa 
— = = od = i tw ov 

















r eae ae Uy re aie ae eed ee = oe 
if Test Circuit For Open Collector Outputs Vig = 1.5V 
fa a ae ea as ech e ees c aal Input Pulse Definition 
DEFINITIONS 
Re = Load POREIOG see nC CARRE TERISTICS fee value. INPUT PULSE REQUIREMENTS 
C, = Load capacitance includes jig and probe capacitance; FAMILY 
see AC CHARACTERISTICS for value. Amplitude | Rep. Rate two) Sua | trae 
Ry = Termination resistance should be equal to Zour of 74F | 3.0V | iMHz 500ns| 2.5ns | 2.5ns 
pulse generators. 
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ra FAST 74F640 
Transceiver 


Date of issue November 27, 1989 


Status Product Specification 


FAST Products 





Octal Bus Transceiver , Inverting ( 3-State ) 













* High-impedance NPN base inputs DELAY (TOTAL) 





and Low states) 


Ideal for applications which require 
high-output drive and minimalbus ORDERING INFORMATION 
loading 


* Inverting version of 'F245 
Octal bidirectional bus interface 


3-state buffer outputs sink 64mA 
and source 15mA 









COMMERCIAL RANGE 
Vec = 5V+10%; Th = 0°C to +70°C 


N74F640N 
N74F640D 


PACKAGES 





20-Pin Plastic DIP 
20-Pin Plastic SOL 















DESCRIPTION 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 
Data inputs 3.5/0.115 70pA/70pA 


2.0/0.067 40yA/40pA 
Transmit/Receive input 2.0/0.067 40pA/40pA 


A port outputs 150/40 3.0mA/24mA 
for direction control. The 3-state outputs, 


B Port outputs 750/106.7 15mA/64mA 
B,-B,, have been designed to prevent NOTE: 


output bus loading ifthe power is removed One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state. 
from the device. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


Ay A, A, A, A, As Ae A, 
By B, B, B, B, B, B, B, 
1817 16 15 14 1312 11 
Vog = Pin 20 
GND = Pin 10 


The 74F640 is an octal transceiver featur- 
ing inverting 3-state bus compatible out- 
puts in both transmit and receive direc- 
tions. The B port outputs are capable of 
sinking 64mA and sourcing 15mA, provid- 
ing very good capacitive drive 
characteristics.The device features an 
Output Enable (OE) input for easy cas- 
cading and Transmit/Receive(T/R) input 
















Output enable input (active Low) 

























PPP PEPE SRE 





TOP VIEW 
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Transceiver — FAST 74F640 





AC ELECTRICAL CHARACTERISTICS 












LIMITS 




























































Ty = 0°C to +70°C 
Voc = 5V Vee =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF Cc, = 50pF UNIT 
Re = 5000 
Max Min Max 
t Propagation delay 7.0 2.0 8.0 
PLH Waveform 1 ns 
‘ a ae wee bee ee eee eee 
toy Output Enable time Waveform 2 10.5 5.0 12.0 ae 
toz to High or Low level Waveform 3 J 10.5 5.0 11.0 
tors Output Disable time Waveform 2 1 20 3.5 6.5 1.5 8.0 
toLz from High or Low level Waveform 3 7.0 2.0 7.5 ne 
a a a a 
AC WAVEFORMS 
An Ba Vu Vu 
tone «tou 
By An Vu Vu 
Waveform 1, Propagation Delay For Inverting Outputs 
OE Vu Vu 
t pz tpiz 
Ay B Vu 
nBn —7 Vo +0.3V 
Waveform 2. 3-State Output Enable Time To High Level Waveform 3. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 
NOTE: For all waveforms, V,, = 1.5V. 








TEST CIRCUIT AND WAVEFORMS 













ae AMP (V) 


NEGATIVE 
PULSE 


ov 





trie (t,) trun (t,) 


Test Circuit For 3-State Outputs tre oe a 
SWITCH POSITION POSITIVE 


PULSE 


10% ‘ 
tw ov 
closed 


VM= 1.5V 


- closed 
ieee Input Pulse Definition 


All other open 


DEFINITIONS 

Re = Load resistor; see AC CHARACTERISTICS for value. 

Cc. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry Termination resistance should be equal to Zour of 

pulse generators. 











INPUT PULSE REQUIREMENTS 






FAMILY 










Amplitude | Rep. Rate 
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Snernn[eavoae FAST 74F641, 74F642 


ECN No. 98172 


Date of issue November = 1989 Tra Nsc eive rs 


Status Product Specification 


74F641 Octal Bus Transceiver With Common Output Enable, 

FAST Products Non-Inverting (Open Collector) 

74F642 Octal Bus Transceiver With Common Output Enable, 
Inverting (Open Collector) 















FEATURES 


- High impedance NPN base inputs 
for reduced loading (201A in High 
and Low states) 


¢ Octal bidirectional bus interface 


¢ Common Output Enable for both ORDERING INFORMATION 
Transmit and Receive modes 


+ Open collector outputs sink 64mA  . PACKAGES 
oi ed) en dnvertiig 20-Pin Plastic DIP 
-'F642 Inverting 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


8.0ns 69mA 















74F641 
74F642 
















COMMERCIAL RANGE 
Voc = 5V+10%; Ty = 0°C to +70°C 


N74F641N, N74F642N 
N74F641D, N74F642D 





20-Pin Plastic SOL 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) | LOAD VALUE 

















PINS DESCRIPTION 


A, Az: By- B5| Data inputs 
7R Transmit / Receive input 
+ 
°° 


HIGH/LOW HIGH/LOW 
1.0/0.033 20p1A/20nA 
40pA/40pA 
40pA/40nA 
OC /24mA 
OC/64mA 





















2.0/0.067 











2.0/0.067 


T. 
[oe Output Enable inputs 


A 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20,A in the High state and 0.6mA in the Low state. 
OC=Open Collector 









PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
74F641 74F641 74F641 








23 456785 9 


__ Ao Ay Ae As Ag As Ag Ay 
1 TR 


19 OE 
By B, B, B; B, Bs Bg B7 





1817 16 15 14 13 12 11 





Voc = Pin 20 
GND = Pin 10 





TOP VIEW 
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Transceivers FAST 74F641, 74F642 


DC ELECTRICAL CHARACTERISTICS 


(Over recommended operating free-air temperature range unless otherwise noted.) 

























































































| LIMITS 
SYMBOL PARAMETER TEST CONDITIONS' Mees Peto hee UNIT 
él Min | Typ” | Max 
lon High-level output current Voc = MIN, Vi = MAX, Vi, = MIN, Vo..=MAX Me 250 | pA 
+10%V V 
ad cc 
AA, Voc = MIN, . 
Vor Low-level output voltage Vie = MAX, z 
aun Vi = MIN t10%Vog V 
077 +t5%V Vv 
L_ = a cc 
| ViK Input clamp voltage Ne Voc = MIN, I = hy -0.73 } -1.2 V 
Input current at T/R, OE Voc = 0.0V, V, = 7.0V aa 100 | pA 
I, maximum ke + ~-+t 
[ | input voltag A,B, Voc = 5-5V, Vy = 5.5V 4 mA 
a 1 [ 
T/R, OE 40 HA 
Ney High-level input current aa Voc = MAX, Vi =2.7V |} 
A,B 20 A 
[ | noon H 
f— at + 
TR, OE -40 | pA 
re Low-level input current V.. = MAX, V, = 0.5V |} 
| A,B, ce ' -20 | pA 
L ae { { 
| A_=T/R=4.5V, OE=GND 60 90 | mA 
F641 CCH ne = 
lect T/R=4.5V, A_=OE=GND 78 120 | mA 
lee Supply current ciao Veg = MAX ——_ Bis | 
(total) locy A, =T/R=OE=4.5V 37 55 mA 
‘F642 +}——-—— = = 1 
leet A, =T/R=4.5V, OE=GND 67 98 mA 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ty = 25°C. 
AC ELECTRICAL CHARACTERISTICS for 74F641 a 
Th LIMITS 
Th = 425°C Tp = 0°C to +70°C 
Vec =5V Vec= 5V+10% 
SYMBOL PARAMETER TEST CONDITION Cc = 50pF C. = 50pF UNIT 
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Re = 500Q R. = 5002 
toLH Propagation delay Waveform 2 a | 
t A. to B J 
Ee n a 
tPLH en delay Wausionne I 
; PHL ni? An i 
‘LH ee eer Waveform 4 I 
| PHL On zl I 
(PL aenagaton eeney Waveform 4 I 
{__"PHL n L I 
L. ee ee ees ee eee ees eee es eee eee ee ees ee ee ee ee wal 
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Transceivers 


AC ELECTRICAL CHARACTERISTICS for 74F642 








PARAMETER 


TEST CONDITION 


Product Specification 


FAST 74F641, 74F642 


LIMITS 





T, =0°C to +70°C 


A= 
Voc =5V+10% 


Cc. = 50pF 






UNIT 















Propagation delay 
A, to B, 
Propagation delay 
B,to A, 





Waveform 2 








Waveform 2 



















Propagation delay 
OE to A, 


Propagation delay 
OE to B, 


| A, or B, 





Waveform 4 





Waveform 4 


Waveform 1. Propagation delay for An to Bn or 
Bn to An ('F642) 





Waveform 3. Propagation delay for OE to 
An or Bn Outputs ('F642) 
(Bn or An inputs in High state) 


NOTE: For all waveforms, Vu = 1,5V. 





| 














Waveform 2, Propagation delay for An to Bn or 
Bn to An (‘F641) 


OE Vu Vu 


t pu teLH 
An or Bn Vu Ve 


Waveform 4. Propagation delay for OE to 
An or Bn Outputs ('F641) 
(Bn or An inputs in Low state) 








TEST CIRCUIT AND WAVEFORMS 








PULSE 
GENERATOR 


Test Circult For 3-State Outputs. 
SWITCH POSITION 


TEST SWITCH 


to tai closed 
All other 












open 


DEFINITIONS 

Re = Loadresistor; see AC CHARACTERISTICS for value. 

C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour of 


pulse generators. 

























= AMP (V) 
NEGATIVE 
PULSE 
ov 
Vie (ty) trun (t,) 
tre. (ty) 
AMP (V) 
POSITIVE 
PULSE 
10% 
tw ov 
Vig = 1.5V 
Input Pulse Definition 
INPUT PULSE REQUIREMENTS 
FAMILY 
Amplitude | Rep. Rate two Sin | cae 
74F 2.5ns 


3.0V | 1MHz | 500ns 2.5ns 
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853-1124 
99393 
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Date of issue 





Status Product Specification 








FAST Products 








FEATURES 

* Combines 'F245 and two 'F374 
type functions in one chip 

High impedance base inputs for 
reduced loading (70.A in High and 
Low states) 


Independent registers for AandB . 
buses © 

Multiplexed real-time and stored 
data 

Choice of non-inverting and 
inverting data paths 

Controlled ramp cutputs for 
‘FG46A/'"F648A 

3-state outputs 

300 mil wide 24-pin Slim Dip 
package ~ 


DESCRIPTION 


The 74F646/646A and 74F648/648A 
Transceivers/Registers consist of bus 
transceiver circuits with 3-state outputs, 
D-type flip-flops, and control circuitry ar- 
ranged for multiplexed transmission of. 
data directly from the input bus or from. 
the internal registers. Data on the A or B 
bus will be clocked into the registers as 
the appropriate clock pin goes High. 
Output Enable (OE) and DIR pins are 
provided to control the transceiver func- 
tion. In the transceiver mode, data pres- 
ent at the high impedance port may be 
stored in either the Aor B register or both. 


The select (SAB, SBA) pins determine 
whether data is stored or transfered 
through the device in real-time. The DIR 
determines which bus will receive data 
when the OE is active Low. In the isola- 
tion mode ( OE = High), data from Bus A 


may be stored in the B register and/or — 


FAST 74F646, 74F646A 
74F648. 7AF6ABA 
Transceivers/Registers 


74F646/646A Octal Transceiver/Register, Non-Inverting (3-State) 
74F648/648A Octal Transceivers/Register, Inverting (3-State) 






TYPE 


74F646/648 
74F646A/648A 





ORDERING INFORMATION 
PACKAGES 


' 24-Pin Plastic Slim DIP (300mil) 
24-Pin Plastic SOL' 


TYPICAL SUPPLY CURRENT 
TYPICAL F yay aa 


115MHz 
185MHz 


140mA 









COMMERCIAL RANGE 


Voc = 5V+10%; Ty =0°C to +70°C 


N74F646N, N74F646AN, N74F648N, N74F648AN 


N74F646D, N74F646AD, N74F648D, N74F648AD 





NOTE 1: Thermal mounting techniques are recommended except for N74F646A/N74F648A. 
See SMD Process Applications (page 17) for a discussion of thermal consideration for 


surface mounted devices. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 










CPAB 
_ CPBA 
SAB A-to-B select input 


to-A select input 





2 
zr > 
m 
"| > 
ow 
w 


74F(U.L.) LOAD VALUE 


Data flow Directional control enable input! 1.0/0.033 20pA/20LA 


Output Enable input 20pA/20pA 
Ay- Az By - Bz [Outputs for "FE46A/F648A 750/80 15mA/48mA 
0 "7,0 7 


B- : 
utputs 'F646/" 


oO F648 750/106.7 













1.0/0.033 20pA/202A 
1.0/0.033 201A /201A 


15mA/64mA 





One (1.0) FAST Unit Load is defined as: 20yA in the High state and 0.6mA in the Low state. 


data from Bus B may be stored in the A 
register. When an output function is dis- 
abled, the input function is still enabled 
and may be used to store and transmit 
data. Only one of the two busses , Aor B 


.may be driven at atime. The following 
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-examples demonstrate the four funda- 


mental bus-management functions that 
can be performed with the 'F646/646A 
and 'F648/648A. 


Philios Components-Signetics FAST Products Product Specification 


Transceivers/Registers | FAST 74F646, 74F646A, 74F648, 74F648A 





PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


'FG46/646A 








‘F646/646A peieaen 


45 67 8 910 11 


A, A, A A, A, AS AS A, 


By B, B, B, B, B, B, B, 


20 19 1817 16 15.44 13 


Voc = Pin 24 
GND = Pin 12 


TOP VIEW 








PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
'F648/648A ‘F648/648A 





‘F648/648A 


6 7 8 910 11 





B, B, BB; B,.B, B, B, 


Pelt 


20 19 1817 16 15 14 13 


Voc = Pin 24 


GND = Pin 12 
TOP VIEW 








REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA 
BUS BTO BUSA BUS ATO BUSB A, B,OR A AND B TOAORB 


BUSA BUS B 


Vp 


OE DIR CPAB CPBA SAB SBA 
LoL X HorlL X H 
kL H HorL xX H X 





OE DIR CPAB CPBA SAB SBA 


OE DIR CPAB CPBA SAB SBA cu oN x Ek x 


LoL x x xX L 
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Transceivers/Registers | FAST 74F646, 74F646A, 74F648, 74F648A 
FUNCTION TABLE 
INPUTS DATA !/0 OPERATING MODE 
AyAz B,-B, "F646/646A ‘F648/648A 
Input Unspecified*| Store A, B unspecified* Store A, B unspecified* 
Unspecified* Input Store B, A unspecified* Store B, A unspecified* 
Input Input Store A and B data Store A and B data 
Isolation, hold storage Isolation, hold storage 
Output Input Real time B data to A bus Real time B data to A bus 
Stored 8B data to A bus Stored B data to A bus 
Input Output Real time A data to B bus Real time A data to B bus 
Stored A data to B bus Stored A data to B bus 


Product Specification 






















































H= High voltage level 
L= Low voltage level 

X=Don't care 
T =Low-to-High clock transition 
*= The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enable, 
i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 


LOGIC DIAGRAM 











‘"F646/646A 


To7 other chammels 


'F648/648A 


To 7 other channels 








ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 





SYMBOL 





PARAMETER 


RATING UNIT 
















































April 18, 1990 











109 





Supply voltage -0.5 to +7.0 Vv 

Input voltage -0.5 to +7.0 7] Vv 

Input current 7 -30 to +5 mA 

Voltage applied to output in High output state -0.5 to +Voc Vv 
74F646A, 74F648A 72 mA 

Current applied to output in Low output state - 74F648 128 ah 

Operating free-air temperature range 0 to +70 °C 

Storage temperature -65 to +150 i i °C | 


Philips Components-Signetics FAST Products Product Specification 


Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A 


RECOMMENDED OPERATING CONDITIONS 


4 LIMITS 
PARAMETER UNIT 


Min Nom Max 


Supply voltage "3 - 45 7 5.0 55 Vv 
Dae i V 











SYMBOL 












High-level input voltage 


Low-level input voltage | 0.8 Vv 


Input clamp current -18 mA 





Voc 
V4 
Vi 





























low High-level output current = 5 ; _ 15 mA 
aot a ad SS a ee ee ee eee ee ee ee ee ee Ue a a oe a mee ee 
Zz 74F646A, 74F648A 48 mA 
lo Low-level output current —- 
L_ of 74F646, 74F648 64 mA 
Nee ee See ae tars ee Le ee ee ees ee ee a SS ee GS ne 
Ts | Operating free-air temperature range 0 " 70 °C 








DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 




















: OL 
‘F646 and ‘F648 
ima | 25Vog 042 [oss 
Vix __ {Input clamp voltage Voc = MIN. | = die -1.2 
Input current at Voc = 0.0V, Vv = 7.0V- 


| maximum input voltage Veg = MAX, V, = 5.5V 


g fe i LIMITS | 
SYMBOL PARAMETER TEST CONDITIONS’ ae | UNIT 
Min yp ax 
+10%V 2.4 [ ay 
; Voc = MIN, oye 3A | ee 
Voy — [High-level output voltage Vi = MAX, +5%V og 2.7 | 3.4 Vv 
Vi, = MIN 

IH loa tSmA +10%V, 2.0 V 
All |, = 48mA £10%VO, .| 0.38 | 0.55 V 

V ! 

OL 

= V 
V 











High-level input current 





















































IH Voc = MAX, V, =2.7V 
MWe Low-level input current Voc = MAX, V, = 0.5V 
Off-state output current, 
| I ; Vn = MAX, V, = 2.7V 
| OZH * 'IH |High-level voltage applied cc me) ey dene 
Off-state output current 
I | , Vn = MAX, V,,. = 0.5V -70 
| oz *'t |Low-level voltage applied cc 0 ae 
- . 3 = Sef at 
los Short-circuit output current Voc = MAX - -100 -225 | mA 
[ lo Output current* Veo = MAX, Vo = 2.25V : -60 -150 mA 
oe a oe ees ee a = a ee eet eee ee ee ee es ee ee ee ee eee ee = — i) = 
locH 125 165 mA 
‘F646: - 
r648 | lect ! mA 
. : leez . 135 160 mA 
| Supply current (total Voc = MAX , 
ce nee ae lata 100 | 145 | mA 
baal leet 110 155 mA 
loez 105 155 mA 








NOTES: 

1, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vg = SV, T, = 25°C. , 

3. Not more than one output should be shorted at a time. For testing log: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 


well above normal! and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |... tests should be performed last. 
4. The output condition has been chosen to produce a current that closely approximates one half of the true short-circuit output current, log: 
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AC ELECTRICAL CHARACTERISTICS for 74F646 


SYMBOL 

tot | Propagation delay 
‘bu | CPAB or CPBA to A, or B. 
PL 

PHL 

PLH 

PHL 

2H 
PZL 
P2H 
PZL 
t 


PHZ 
‘biz 


LIMITS 







Ty = 0°C to +70°C 
Vec =5V Vec = 5V+10% 
Cc, = 50pF Cc, = 50pF 













TEST CONDITION 





PARAMETER 













Waveform 1 







Propagation delay Waveform 2 


A, to B. or B. to A, 
Propagation delay 
SAB or SBA to A, or B, 


Output Enable time Waveform 5 
OE to A nor B. Waveform 6 


Output Enable time Waveform 5 
DIR to A, or B. Waveform 6 
Output Disable time Waveform 5 


OE to A nor, Waveform 6 


Output Disable time 
DIR to A, or B, 





































Waveform 5 
Waveform 6 








AC SETUP REQUIREMENTS for 74F646 


SYMBOL| - PARAMETER 


t(H) Setup time, High or Low 

t.(L) A, or B. to CPAB or CPBA 

t,(H) Hold time, High or Low 

t (Ly A, or B. to CPAB or CPBA 

t(H) Pulse width, High or Low 
CPAB or CPBA 


LIMITS 




















Ty = 425°C Tp = 0°C to +70°C 
V..=5V Vec = 5V+10% 
TEST CONDITION C. = 50pF 





Waveform 4 


















Waveform 1 





April 18, 1990 11 


UNIT 































ns 





UNIT 





ns 


Philips Components-Signetics FAST Products Product Specification 


Transceivers/Registers | FAST 74F646, 74F646A, 74F648, /4F648A 





AC ELECTRICAL CHARACTERISTICS for 74F648 





























































LIMITS 
A 20°C to +70°C 
Vec = 5V +10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF UNIT 
Re = 5000 
Maximum clock frequency Waveform 1 | MHz | 
Propagation delay 9.5 45 11.0 
CPAB or CPBA toA_ or B Wevefom1 o5-| 45 | ito} “ 
5 A n eee a aa == a = a ery EES ~~ 
Propagation delay Wavalonn a 3.0 6.0 8.5 2.5 9.5 ne 
A_toB orB toA 4.0 6.0 8.5 3.5 9.5 
n n n ia] eee 
Propagation delay 45 7.0 8.5 45 10.5 
SAB or SBA to A, or B, WAVEIONT ess 45 | 65 8.5 4.5 9.5 a 
Output Enable time Waveform 5 45 7.0 10.0 4.5 11.0 Ae 
OE to A, or B. Waveform 6 6.0 8.5 11.0 5.5 | 12.5 
Output Enable time Waveform 5 | 4.5 7.0 10.0 4.0 11.0 a 
DIR to A.orB Waveform 6 6.0 8.5 11.0 | 5.5 12.5 
Output Disable time Waveform 5 6.0 9.0 11.5 6.0 12.5 ns 
OE to A, or B. Waveform 6 6.0 8.5 12.0 6.0 13.5 
Output Disable time Waveform 5 5.0 9.0 12.5 4.5 14.0 Be 
DIR: to A, or B, Waveform 6 5.0 9.0 12.5 5.0 14.0 











AC SETUP REQUIREMENTS for 74F648 


SYMBOL PARAMETER TEST CONDITION 


t.(H) Setup time, High or Low 
A, or B, to CPAB or CPBA Waveform 4 
t,(H) 
4,,(H) 
t,(L) 







LIMITS 
Th = 0°C to +70°C 
Voc = 5V +10% 

Cc, = 50pF 
Re = 500Q 













UNIT 



















Hold time, High or Low 
A, or B. to CPAB or CPBA 


Pulse width, High or Low 
CPAB or CPBA 





Waveform 4 ns 














Waveform 1 ns 
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AC ELECTRICAL CHARACTERISTICS for 74F646A 









































































































LIMITS 
T, = 425°C T, =0°C to +70°C | 
Veg = 5V Vag = SV +10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R. = 5002 R = 5002 
to 
Min Typ Max Min Max ~] 
fuax | Maximum clock frequency Waveform 1 165 185 2 150 MHz | 
t P tion dela 5.5 7.0 10.0 4.5 11.0 
PLH ropagation y ‘ . 
|_'pi,_|CPABor CPBA to A, oF 8, Waveloun) 45 | 7.0 95 4.0 ix) 
t Propagation dela ] 4.0 | 60 9.0 3.5 10.0 
PLH pag y W 
t aveform 2 ns 
PHL | A, toB, orB, to A, | 20 | 50 | 80 2.0 8.0 | 
t P tion del 45 6.5 9.5 4.0 10.0 
PLH ropagation ay 
tory, | SAB or SBA to A_ or B Wevelonn 8 35 | 80 10.0 3.0 61 8 
L n n 2: nat 
‘bzH | Output Enable time Waveform 5 3.0 5.5 9.0 2.5 10.0 Ae 
‘bz, | OE to A, or B Waveform 6 3.0 5.5 9.0 2.5 10.0 
tb7 | Output Enable time Waveform 5 3.0 5.0 8.0 3.0 | 8.5 We 
‘oz. [DIR to A, orB. Waveform 6 3.5 6.0 8.5 3.0 9.5 
‘bz | Output Disable time Waveform 5 15 4.0 6.5 1.0 8.0 oe 
‘oLz {OE to A, or B Waveform 6 2.5 5.5 8.0 2.0 9.5 
tpyz | Output Disable time Waveform 5 2.0 45 75 1.5 8.5 ae 
to.z |DIR to A_orB Waveform 6 3.0 5.0 8.0 2.0 8.5 
n n 
AC SETUP REQUIREMENTS for 74F646A 
LIMITS 
T, = +25°C | T, =0°C to +70°C 
Vog = 5V Vog = SV +10% 
PARAMETER TEST CONDITION : C, = 50pF UNIT 





RL = 500Q 



















Setup time, High or Low 
A_ or Bh to CPAB or CPBA 


Hold time, High or Low 
A. or Bh to CPAB or CPBA 


Pulse width, High or Low 
CPAB or CPBA 







Waveform 4 













Waveform 4 












Waveform 1 
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AC ELECTRICAL CHARACTERISTICS for 74F648A 















































LIMITS 
Ty = +25°C T, =0°C to +70°C 
Vog = 5¥ Vag = SV £10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R, = 5002 R, = 500 
XX. 
Min Typ Max Min Max 
T T 
fax | Maximum clock frequency Waveform 1 160 185 135 MHz 
t Propagation dela 5.0 7.0 9.5 4.5 10.5 
PLH pagation delay ; 
taut | CPAB or CPBA toA, or B, Waveform! Lissa Zs 10.0 45 10.5 OR 
t Propagation dela 2.5 45 7.5 2.0 8.5 
PLH paga y 
toy, |A.toB orB toA Waveloriis 40 | 60 8.5 4.0 9.5 ue 
n n n n 

! Propagation dela 4.0 7.0 9.5 3.5 11.5 
PLH pagation delay 
toy, | SAB or SBA to A, ‘or B. Waveloromne: 3 45 | 7.0 9.5 4.5 10.0 me 
‘574 | Output Enable time Waveform 5 3.5 6.5 10.0 3.5 11.0 a 
tbz, | OE to A orB Waveform 6 4.5 6.5 10.0 4.0 11.5 

n a 
to7, ‘| Output Enable time Waveform 5 3.5 55 8.5 3.0 
by, | DIR to A orB Waveform 6 

n N 
toyz | Output Disable time Waveform 5 2.5 4.0 6.5 2.0 
biz | OE to A orB Waveform 6 4.0 6.5 9.0 3.5 

n n 
‘oz | Output Disable time Waveform 5 2.5 5.0 8.5 2.0 
‘Lz | DIR to Aor B, Waveform 6 2.5 5.0 8.0 2.5 


AC SETUP REQUIREMENTS for 74F648A 













































LIMITS 
Ty = +25°C Ty = 0°C to +70°C 
Voc = 5V Vec =5V+10% 
SYMBOL | | PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R, = 5002 R, = 5000 
Typ Max | Min Max 4 
t_(H) Setup time, High or Low 4.5 
R(L) | A, orB_ to CPAB or CPBA Waveranmn:? 45 ne 
Hold time, High or Low : . 0 
A, or B, to CPAB or CPBA Mea euas | 0 ns 
Pulse width, High or Low Weavetsana 3.5 40 i 
CPAB or CPBA 3.5 3.5 
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AC WAVEFORMS 











A, or By Vu Vy SBA or SAB 
t PHL tpLH 
t pu tpLy 
BiorA Vv Vv A, or B,. 
A, or By Vu Vu n n M M n n 





2. Propagation Delay, Anto Bnor 
Waveform 1. Propagation Delay, Clock Input To Waveform pag , 
Output, Clock Pulse Width, and Maximum Clock Bn to An and SBA or SAB to Anor Bn 
Frequency 
A SBAor 
nor By Vu Vn SAB A,orB, 
t pty? t PHL 





A B CPBA 
B,or Ay Vv Vv NO Pn or 
" M CPAB 
Waveform 3. Propagation Delay, Anto Bnor 
Bnto Anand SBA or SAB to Anor Bn Waveform 4. Data Setup And Hold Times 
OE OE 
Vu E Vu 
on t t DIR t t 
PZH PHZ 7 y PZL PLZ 
< m Vm Von -0.3V an Vu 
eee ~~~ ov nor By — Vour0.3V 
Waveform 5, 3-State Output Enable Time To High Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From High Level Level And Output Disable Time From Low Level 


NOTE: For all waveforms, Vu = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 








TEST CIRCUIT AND WAVEFORMS 

















Vee 
torey 
AMP 
90% (v) 
PULSE NEGATIVE 
R ov 
t 
tr (ty) tr (t,) 
Test Circuit For 3-State Outputs tre (ty) 
AMP (V) 
SWITCH POSITION POSITIVE 
PULSE 
10% 
tw ov 


closed 
Vian = 1.5V 


Input Pulse Definition 


closed 


open 




























DEFINITIONS 
INPUT PU REQUIREMENTS 
Re = Load resistor; see AC CHARACTERISTICS for value. FAMILY Ae 
CG = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate tra 
AC CHARACTERISTIC lue. 
cic aT 3 i See 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns 
Ry = Termination resistance should be equal to Zout of 





pulse generators. 
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Product Specification 








FEATURES 


* Combines 'F245 and two 'F374 type J 


wll 74F651/74F652 110MHz 140mA 


functions in one chip 

a oe oes ee ee ee eee ee ee eee 

« High impedance base inputs for 
reduced loading (70A in High and 
Low states) 
independent registers for A and B 
buses 
Multiplexed real-time and stored 
data 
Choice of non-inverting and 
inverting data paths 
3-state outputs 


DESCRIPTION 


The 74F651/74F651A and 74F652/ 
74F652A Transceivers/ Registers consist 
of bus transceiver circuits with 3-state 
outputs, D-type flip-flops, and control cir- 
cuitry arranged for multiplexed transmis- 
sion of data directly from the input bus or 
the internal registers. Data on the A or B 
bus willbe clocked into the registers as the 
appropriate clock pin goes High. Output 
Enable (OEAB, OEBA) and Select (SAB, 
SBA) pins are provided for bus manage- 
ment. 





FAST 74F651, 7AFO51A 
74F652, 74FO652A 
Transceivers/Registers 


74F651/74F651A Octal Transceiver/Register, Inverting (3-State) 
74F652/74F652A Octal Transceiver/Register, Non-Inverting (3-State) 


TYPE TYPICAL yay TYPICAL ee 













110mA 


74F651A/74F 652A 175MHz 


COMMERCIAL RANGE 
Vog = SVE10%; T, = 0°C to +70°C 
24-Pin Plastic Slim Dip (300mil)' N74F651N, N74F652N | 
24-Pin Plastic Slim Dip (300mil) N74F651AN, N74F652AN 


24-Pin Plastic SOL! N74F651AD, N74F652AD 


NOTE 1: 
Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 





ORDERING INFORMATION 











PACKAGES 













INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(ULL. 


A-to-B clock input 1.0/0.033 
1.0/0.033 
1.0/0.033 


LOAD VALUE 
HIGH/LOW 


7OpA/70pA 
70pA/70pA 
20A/20,A 
20A/20A 
20A/20),A 






























B-to-A clock input 














A-to-B select input 

































B-to-A select input 1.0/0.033 20pA/20pA 
A-to-B Output Enable input 1.0/0.033 | 20,A/20nA 
B-to-A Output Enable input | 1.010.033 | 20yA/20nA 
A outputs (‘F651, 'F652) | 750/106.7 15mA/64mA 
B outputs (‘F651A, ‘F652A) 750/80 15mA/48mA 





NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


116 


Philips Components-Signetics FAST Products 


Transceivers/Registers 


PIN CONFIGURATION 
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LOGIC SYMBOL 


LOGIC SYMBOL(IEEE/IEC) 














The following examples demonstrate 
the four fundamental bus-management 
functions that can be performed with 
the 'F651/651A and 'F652/652A. 

The select pins determine whether data 
is stored or transferred through the 
device in real time. 

The Output Enable pins determine the 
direction of the data flow. 














"FE51/651A FE51/651A ‘F651/651A 
cpas [ 1 
sas [2] 45 6 7 8 9 10 11 
ocas [ 3] g§3 53 b 
Ag Ag ALA, Ay AG AS AY A, 
rw 1 
2 
Ao fs 
23 
As 22 
Ay a 
As 8, 8, a 8, 8, 8, 8, 8, 
As 
Ay 20 19 181716 15 14 13 
GND 
Veco = Pin 24 
TOP VIEW GND = Pin 12 
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 











‘F652/652A 


45 67 8 910 11 





Ay AY A AS AG AS Ag A, 





By 8, a B, 8, 8, 8. 8, 






20 19 1817 16 15 14 13 


Voc = Pin 24 
GND = Pin 12 








‘FE52/652A 














REAL TIME BUS TRANSFER 
BUS BTOBUSA 





OEABOEBACPABCPBA SAB SBA 
L L XxX xX xX L H 





REAL TIME BUS TRANSFER 
BUS ATO BUSB 





OEABOEBACPABCPBA SAB SBA 


H 


STORAGE FROM 
A,B,OR AANDB 


OEABOEBACPABCPBA SAB SBA 


x xX Lb xX X H T X 
tL x x Tt 
ish sy sf 





TRANSFER STORED DATA 
TOA AND/ORB 


BUSA BUSB 


\—~y—’ 


OEABOEBACPABCPBA SAB SBA 


x xX H L HorLHorL H H 
x xX 
x xX 
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LOGIC DIAGRAM 






‘FES51/651A 






‘"F652/652A 

















To? other channels To? other channels 





FUNCTION TABLE . 





INPUTS DATA I/O OPERATING MODE 


L H HorL |HorL X Isolation Isolation 
inoue | Store A and B data Store A and B data 
See 

H 




















tT or xX Unspecified* Store A, Hold B Store A, Hold B 
T tT L | Input | Output | Store A in both registers Store A in both registers 
HorLl T Unspecified” | Input | Hold A, Store B Hold A, Store B 
T T X | Output | — Input | Store B in both registers Store B in both registers 
x x X L Real time B data to A bus | Real time B data to A bus 
xX Hort xX H Stored B data to A bus Stored B data to A bus 
H X X L xX Real time A data to B bus Real time A data to B bus 
Input Output - 
H HorL xX H xX Stored A data to B bus Stored A data to B bus 
Stored A data to B bus Stored A data to B bus 
t piles 
a L EHORE TOU . one Oulpul Stored B data to A bus Stored B data to A bus 








NOTES: 

H= High voltage level 

L= Low voltage level 

*= The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 

T =Low-to-High clock transition 

X=Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


























































































PARAMETER RATING UNIT 
Supply voltage -0.5 to +7.0 Vv 
Input voltage -0.5 to +7.0 V 
Input current -30 to +5 a mA 
Voltage applied to output in High output state . | -0.5 to +Voc | V 
. : ‘F651, ‘F652 128 mA 
Current applied to output in Low output state + 
‘FE51A, ‘F652A 72 mA 
Operating free-air temperature range 0 to +70 °C 
Storage temperature -65 to +150 _| °C 
RECOMMENDED OPERATING CONDITIONS 
se ithe t 
LIMITS 
SYMBOL PARAMETER a ara UNIT 
, Min Nom 
Voc Supply voltage 4.5 5.0 









IK 
lou High-level output current 








Low-level output current | 





Operating free-air temperature range 
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High-level input voltage 2.0 
| Input clamp current , -18 


‘F651, ‘F652 


‘"F651A, 'F652A | 








ari 
tl 


0 


119 





Max 
5.5 
Reece! 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 




















































Off-state output current 
High-level voltage applied 
Off-state output current 

Low-level voltage applied 


LIMITS | 
SYMBOL PARAMETER TEST CONDITIONS’ 2 UNIT 
| Min | Typ“ | Max 
Voc = MIN, £10%Veg | es y 
Von High-level output voltage Vit = MAX, +5%V og 2.7 ern | Vv 
Vi = MIN [ 
a +10%Viog 2.0 Vv 
. vege +10%Vog 055 | V 
Vor Low-level output voltage Vie = MAX, 
= +5% 
Vay = MIN t5%Vog ae 0.55 | V 
Vix Input clamp voltage Voc = MIN, 1 = lk ir -0.73| -1.2 Vv 
i Input current at maximun others Voc =0.0V, Vi =7.0V | | 100 | pA 
| input voltage 
AyAz B,-B, Voc =5.5V, Vi = 5.5V | 1 mA 
a High-level input current | OEAB, OEBA, Veo =MAX, V, =2.7V ai 20 pA 
CPAB, CPBA 
Lo Low-level input current SAB, SBA Voc =MAX, V, = 0.5V -20 | pA 
| 














he 
log 


Vocg =MAX, Vi= 2.7V 





Veg =MAX, V)= 0.5V 







ae 3 | 74F651 a f 7 
Short circuit output current 74652 Voc =MAX 100 225 | mA 
= 4 4F651/ -_ 
| oO Output current TAF 652A Veo =MAX, Vo=2.25V ob 
; : 110 155,] 
A 
locH 140°] 185°| ™ 
74F651 | 455 | 200 


74F652 





mA 





loc Supply current 


Vec =MAX 
(total) 


105 | 145 | mA 


jf} thd 


ccL 115 | 165 | mA 


| ccz | 115 ioe mA 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vo = 5V, Th, = 25°C. 

3. Not more than one output should be shorted at a time. For testing los: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. lo is tested under conditions that produce current approximately one half of the true short-circuit output current (Igy). 

5. These values are for worst case only. Worst case is defined as all (16) I/O pins selected as outputs. When using worst case conditions thermal mounting is 
required. 





74F651A 
74F652A 
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AC ELECTRICAL CHARACTERISTICS for 74F651/74F652 





LIMITS 4 


















































































































































T, = +25°C T, = 0°C to +70°C 
Vog = 5V Veg = SV £10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
Re = 500Q Ri = 5002 
fax Maximum clock frequency Waveform 1 
t a Propagation delay 4.5 | 12.5 
P 
et CPAB or CPBA to A_ or B Wavelonn:| {| 50 12.0 | me 
+ A n 4 ll: ie 
t Propagation delay 2.5 12.0 
PLH Waveform 2, 3 ns 
PHL A, or B. to B, or A, 5 10.0 
t | Propagation delay 4.0 12.5 | 
PLH 
PHL. | SABor SBA to A, or B., Maver eos 4.0 10.0 ns 
too, | Output Enable time Waveform 7 3.5 11.0 | 
OEAB or OEBA to A_orB Waveform 8 5.5 13.0 eu nS 
PZL nen. _| — _| 
toyz | Output Disable time Waveform 7 4.0 14.5 
tp_z__| EAB or OEBA to A or B, Wavelor:8 40 | 15s: | "8 | 
AC SETUP REQUIREMENTS for 74F651/74F652 
LIMITS a2 4 
T, = +25°C | T, =0°C to +70°C 
Veg = 5V Veg = SV 410% 
SYMBOL PARAMETER TEST CONDITION C. = 50pF C, = 50pF UNIT 
R, = 5002 R, = 5002 
Min Typ Max Min Max a 
t.(H) Setup time, High or Low | 4.0 “| 5.0 
RL) | A, orB, to CPAB or CPBA Waveforms 40 | 5.0 nS 
t, (H) Hold time, High or Low 0 0 7 
h 
iL) | A, orB, to CPAB or CPBA Waveloin 4 0 0 | ne 
; F + 
t.(H) Setup time, High or Low 5.0 5.0 
R(L) | OEBA to OEAB or OEAB to OEBA | Wavelorm 5,6 5.0 ns 
Hold time, High or Low 
t(L) | OEBA to OEAB or OEAB to OEBA | Waveform 5, 6 mG 
Pulse width, High or Low Wiavatern:t. 
twit) | CPAB or CPBA | 


Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously. 
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Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A 
AC ELECTRICAL CHARACTERISTICS for 74F651A/74F652A 
LIMITS | 
Ty = +25°C Ty = 0°C to +70°C 
ens Vee = 5V _ Veg = SV £10% 
SYMBOL PARAMETER | TEST CONDITION C, = 50pF C, = 50pF UNIT 
RL = 5002 Re = 500Q 
| Mie | Te | Mex | Min | Max 
Rete ‘FES1A tee ns 
t ropagation delay 
PLH 
eH | CPABor CPBA to A, or B Weaver) 
no" | SFB52A ns 
[ 
5 ee Festa | ne 
PL oe ee pars A Waveform 2, 3 : 
PHL n n n n ‘F652 ns 
t—- 
t ropagation delay 
PLH ; Waveform 2, 3 
t SAB or SBA toA B : 
tozH Output Enable time Waveform 7 2.5 
p7_ | OEAB or OEBA to A. or B, Wavetorm 8 3.0 ne 
touz Output Disable time Waveform 7 . : ; 1.0 
tp_z__| OEAB or OEBA to A. or B. Waveform 8 2.5 6.0 8.5 2.0 NS 














AC SETUP REQUIREMENTS for 74F651A/74F652A 
LIMITS 


= 0°C to +70°C 
cc= 5V +10% 

Cc. = 50pF 
R = 5000 


SYMBOL PARAMETER TEST CONDITION UNIT 





t.(H) Setup ti High or L 

etup time, High or Low 
r(L) A_ or B. to CPAB or CPBA Waveform 4 . 
LL S Qn n | 


t(H) fa Hold time, High or Low 
h 
t(L) A, or B. to CPAB or CPBA Waveform 4 


t.(H) Setup time, High or Low | 


R(L) | OEBA to OEAB or OEABto OBA | Waveform 5.6 
ry ER ee Waveform 5, 6 


t(l) OEBA to OEAB or OEAB to OEBA 


t,(H) Pulse width, High or Low Waveform 1 
t(L) _| -CPAB or CPBA 






































Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously. 
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Transceivers/Registers FAST 74F651, 74F652, 74FO51A, 74F652A 





AC WAVEFORMS 





A, or B, Vu Vu SBA or SAB 
PHL teu 


Byor A, Vu Vu AnorB, 





A, or B, : Vu Vig 


Waveform 2. Propagation Delay, An to Bn or Bn to 
Waveform 1. Propagation Delay, Clock Input to Output, Anand SAB or SBA to An or Bn 


Clock Pulse Width, and Maximum Clock Frequency 


SBA or 
Anor B, Va Vu SAB 
tein tent 
Anor By 


Bor Ay Vu Vu 


Waveform 3. Propagation Delay, Anto Bn or Bn 
to An and SAB or SBA to Anor Bn 





OEAB 





OEAB OEBA 

Waveform 5. OEBA to OEAB Setup and Hold Times Waveform 6. OEAB to OEBA Setup and Hold Times 

OEBA OEBA 

Va Va 
OEAB : : 7 OEAB : i 
PZH PHZ V-2y on 70.3V P2t PLZ 
Ay or By Vu 3 Anor B, VM Voi 20.3V 
0 mr 
Waveform 7. 3-State Output Enable Time To High Level Waveform 8. 3-State Output Enable Time To Low Level a 
And Output Disable Time From High Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 








TEST CIRCUIT AND WAVEFORMS 














































Voc 
AMP (V) 
tise oO 
NEGATIVE 
PULSE 
ov 
PULSE 
GENERATOR trae (ty) . trun (t,) 
Pe tra (t,) 
AMP (V) 
Fea ia 7 = PULSE 
Test Circuit For 3-State Outputs io we 
SWITCH POSITION ws 
SWITCH 
Va = 1.5V 
eases Input Pulse Definition 
toa closed 
All other open 
DEFINITIONS INPUT PULSE REQUIREMENTS 
: FAMILY 
Re = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate iy ae ta 
Cc = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 74F | 3.0V 1MHz | 500ns| 2.5ns | 2.5ns 











Ry = Termination resistance should be equal to Zout of 
pulse generators. 
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Document No. 
ECN No. 




















Date of issue March 19, 1990 
Status Product Specification 
FAST Products 





FEATURES 
Significantly improved AC per- 
formance over 'F655 and 'F656 


High impedance NPN base inputs 
for reduced loading (40,:A in High 
and Low states) 

Ideal in applications where high 
output drive and light bus loading 
are required (ie is 40uA vs FAST 
std of 600A) 

"F655A combines 'F240 and 'F280A 
functions in one package 

‘F656A combines 'F244 and 'F280A 
functions in one package 


*F655A Inverting 
‘F656A Non-Inverting 


3-state outputs sink 64mA and 
source 15mA 

24-pin plastic Slim DIP (300mil) 
package 

Inputs on one side and outputs on 
the other side simplifies PC board 
layout 


Combined functions reduce part 
count and enhance system 
performance 


a a a a 
> Industrial temperature range 
available (-40°C to +85°C) 


DESCRIPTION 

The 74F655A and 74F656A are octal 
buffers and line drivers with parity genera- 
tion/checking designed to be employed 
as memory address drivers, clock drivers, 
and bus-oriented transmitters/receivers. 
These parts include parity generator/ 
checker to improve PC board density. 


lurerange 





FAST 74F655A, 74F656A 
Buffers/Drivers | 


74F655A Octal Buffer/Driver With Parity, Inverting (3-State) 


74F656A Octal Buffer/Driver With Parity, Non-Inverting (3-State) 























TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

T4F6E55A 6.5ns 64mA 
| 74F656A 6.5ns 64mA 
ORDERING INFORMATION 

= Oo ee Po ee 2 em 
COMMERCIAL RANGE INDUSTRIAL RANGE 
PACKAGES Veg = 5VL10% T Voge = 5VE10% 


Ty = 0°C to +70°C | 


Th = -40°C to +85°C 











24-Pin Plastic Slim DIP (300mil) | N74FE55AN, N74F6E56AN I I74F655AN, ue 


24-Pin Plastic SOL N74F655AD, N74F656AD LI74F655AD, 174F 656A 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 








PINS 

Dy D, 

yy OE, OE, 
Xo 





DESCRIPTION 








74F(U.L) 
HIGH/LOW 


2,0, [Batangas a 8 aon 
er Panyint——————*sas | aga | 
oe 





D 
= a 






LOAD VALUE 
HIGH/LOW 










15mA/64mA 




















Qo Q, Data outputs (‘F655A) 750/106.7 15mA/64mA 
Qo Q, Data outputs (‘F656A) 750/106.7 15mA/64mA 
NOTE: 





One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
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Buffers/Drivers 


DC ELECTRICAL CHARACTERISTICS 


Product Specification 


FAST 74F655A, 74F656A 


(Over recommended operating free-air temperature range unless otherwise noted.) 





= 


r 































































LIMITS 
SYMBOL PARAMETER TEST CONDITIONS tts | 
| Min Typ? Max 
+ 
£10%V,, | 2.4 i: Vv 
V.~ = MIN, I. =-3mA 
. cc OH . 
Vou High-level output voltage Vi = MAX, +5 %V oc _| a7 | 3.3 L ~ | Vv 
: vain loyat5mA | #10%V,, | 2.0 V 
Se Va { 
Voc = MIN, +10%Vi, fous Vv 
Vo. Low-level output voltage Vi = MAX, Igy =84mA 
Viy = MIN [ +5%Viog 0.42 | 0.55 li Vv 
Vix = Input clamp voltage Voc = MIN, I = Ik -0.73] -1.2 V 
Input current at maximum input voltage) = Vag = 0.0V, V, = 7.0V me 100 | pA 
Commercial WA 
; range OE 
High-level g PI, OE. V.. = MAX, V. =2.7V 
IH Input current ce | pA 
Industrial 
range Pl, OE 











Low-level input current 






Off-state output current 
High-level voltage applied 






Off-state output current 
Low-level voltage applied 


sre eS SER SOD 


Voc = MAX, V, = 0.5V 


Voc = MAX, Vo = 2.7V 


Voc = MAX, Vo= 0.5V 



















3 
































los Short-circuit output current Voc = MAX 
=] } 
CCH 
loc Supply current (total) leet Voc = MAX 
locz 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ty = 25°C, 


3. Not more than one output should be shorted ata time. For testing | 


, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internat heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 


well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


March 19, 1990 
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Buffers/Drivers FAST 74F655A, 7AF656A 
AC ELECTRICAL CHARACTERISTICS 
[ =| LIMITS 


SYMBOL PARAMETER 


Propagation delay 
D, toQ, 





"FE55A 


TEST CONDITION 








Waveform 2 











I T, = +25°C 










: T, =0°C to T, = -40°C to 
+70°C +85°C 
Vog = SV Veg = 5V £10% IVa, = 5V +10% Jf UNIT 
Cc, = 50pF Cc, = 50pF Cc. = 50pF I 
Re = 500Q Rt = 5002 R = 500Q | 
Min | Typ | Max! Min Max 











2.0 
1.0 


4.5 
2.5 




































































t Propagation delay ' 2.0 | 4.0] 6. : d 
PLH F656A 
tp__| Dy 0 Tot 25| 55/70 | 25 | 75 
t Propagation delay 5.5 | 10.0/13.0| 5.5 14.0 
PLH J Waveform 1, 2 
| BEL | Di og ha 5.5 | 11.0/145| 5.5 | 165 
tozH Output Enable time to Waveform 3 [40 7.0| 10.5] 4.0 11.5 
to ~—-| ~~ High or Low level Waveform 4 a0 8.0}11.0} 4.0 12.0 
[ates | Output Disable time from Waveform 3 Tas} as/eo] 15 | 90 
toiz High or Low level Waveform 4 | 2.0 | 5.0] 80} 20 | 90 
AC WAVEFORMS a | 
Dy, Vie Vu Dy Vn Van 
ti: tee t PHL teu 
er 9,9, Vn Vy =e 2 09,a, Vu Vu 


OE p 





Waveform 1. Propagation Delay, Non-iInverting Outputs 





Waveform 5. 3-State Output Enable Time To High 
Level And Output Disable Time From High Level 


OE pn 


Vu 


tpzi terz 4- 
Qa, ’ Qn Vv M 
be 


Er *6 


_ Waveform 4. 3-State Output 


Waveform 2. Propagation Delay, inverting Outputs 


Vm 


VoL +0.3V 


Enable Time To Low 


Level And Output Disable Time From Low Level 


NOTE: For all waveforms, Vu = 1,5V. 








TEST CIRCUIT AND WAVEFORMS 








SWITCH POSITION 
torz closed 
tot closed 
All other open 

DEFINITIONS 
Re = 
C = 





- 
| pulse generators. 
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Test Circuit For 3-State Outputs 





Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Termination resistance should be equal to Z 


out of 


1 










90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


tw 


Vz 1.5V 


Input Pulse Definition 


AMP (V) 


ov 





FAMILY 


INPUT PULSE REQUIREMENTS 





Amplitude 


Rep. Rate 


t t t 


Ww TLH | THL 





74F 


3.0V 


1MHz 


500ns| 2.5ns | 2.5ns 
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Product Specification 








Date of issue 
Status 
FAST Products 


FEATURES 

Combines 74F245 and 74F280A 
functions in one package 

High impedance base input for 
reduced loading (70yA In High and 
Low states) 

Ideal in applications where High 
output drive and light bus loading 
are required (I, is 704A vs FAST. 
std of 600A) 

3-state buffer outputs sink 64mA 
and source 15 mA 

Input diodes for termination 
effects 

24-pin plastic Slim Dip (300mil) 
package 

Industrial temperature range 
available (-40°C to +85°C) 











DESCRIPTION 

The 74F657 is an octal transceiver fea- 
turing non-inverting buffers with 3-state 
outputs and an 8-bit parity generator/ 
checker, and is intended for bus-oriented 
applications. The buffers have a guaran- 
teed current sinking capability of 24mA at 
the A ports and 64mA at the B ports. The 
Transmit/Receive (T/R) input deter- 
mines the direction of the data flow 
through the bidirectional transceivers. 


PIN CONFIGURATION 


FAST 74F657 











Transceivers 
74F657 Octal Transceivers With 8-Bit Parity Generator/Checker 
(3-State) , 
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F657 8.0ns | 100mA 


ORDERING INFORMATION 


COMMERCIAL RANGE 


INDUSTRIAL RANGE 








PACKAGES V.. = 5Vt10% Vee = 5V+10% 
Th = 0°C to +70°C Ty = -40°C to +85°C 
24-Pin Plastic Slim DIP (300mil) N74F657N 174F657N 
24-Pin Plastic SOL N74F657D 174F657D 








NOTE: 


1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17) 
for a discussion of thermal consideration for surface mounted devices. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE © 





























Bie eae ‘T 74F(U.L) | LOAD VALUE 
HIGH/LOW HIGH/LOW 
[— Ay - Ay A ports 3-state inputs 3.5/0.117 | 70pA/70pA 
By -B, B ports 3-state inputs 3.5/0.117 7OLA/70LA 
PARITY | Parity input 3.5/0.117 7OLA/70 LA 
TR Transmit/Receive input 2.0/0.066 40pA/40pA 
ODD/EVEN | Parity select input 1.0/0.033 20pnA/20A 
OE Output Enable input (active Low ) 2.0/0.066 40pA/401A 
Ay- A, A port 3-state outputs 150/40 3.0mA/24mA 
B, - B, B port 3-state outputs 750/106.7 15mA/64mA 
PARITY Parity output 750/106.7 _| 15mA/64mA 
ERROR Error output | 750/106.7 15mA/64mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL 


LOGIC SYMBOL(IEEE/IEC) 





3 
2| 


PP PP 














TOP VIEW 


2345 6 8 9 10 







Ay ALA AS AG AS AS A, 


ve PARITY 


q OF ERROA pb 
OODEVEN 








8, B, 8, B, 8, 5,8, B, 


23 22 21 2017 16 15 34 


Voc =Pin7 
GND = Pin 18, 19 
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Transmit (active-High) enables datafrom 
A ports to B ports; Receive (active-Low) 
enables data from B ports to A ports. 

The Output Enable (OE)input disables 
both the A and B ports by placing them in 
a high impedance condition when the OE 
input is High. The parity select (ODD/ 
EVEN) input gives the user the option of 
odd or even parity systems. The parity 
(PARITY) pin is an output from the gen- 
erator/checker when transmitting from 
the port A to B (T/R=High) and an input 
when receiving from port B to A port (T/ 
R=Low). When transmitting (T/R=High) 





the parity select (ODD/EVEN) input is set, 
then the Aport datais polled to determine 
the number of High bits. The parity 
(PARITY) output then goes to the logic 
state determined by the parity select 
(ODD/EVEN) setting and by the number 
of High bits on port A. For example, if the 
parity select (ODD/EVEN) is set Low 
(even parity), and the number of High bits 
on port Ais odd, then the parity (PARITY) 
output will be High, transmitting even 
parity. If the number of High bits on port A 
is even, then the parity (PARITY) output 
will be Low, keeping even parity. When in 





Product Specification 


FAST 74F657 


receive mode (T/R=Low) the B port is 
polled to determine the number of High 
bits. If parity select (ODD/EVEN) is Low 
(even parity) and the number of Highs on 
port Bis: 





(1) odd and the parity (PARITY) input is 
High, then ERROR will be High, signify- 
ing no error. 





(2) even and the parity (PARITY) input is 
High, then ERROR will be asserted Low, 
indicating an error. 








FUNCTION TABLE 


—_—_—— 


NUMBER OF INPUTS THAT ARE HIGH 


eal 


INPUT/ | 


INPUTS ouput 





7) 


OUTPUTS 








[-— 


0, 2, 4; 6, 8 











H 











ODD/EV EN: PARITY | ERROR 


OUTPUTS MORE 










Z Transmit 
Transmit 
Receivet 
Receive 

Receivet 
Receivett 
Transmit 
Transmit 
Receivet 
Receive 

Receivet 
Receivett 





Don't care 


High voltage level 

Low voltage level 

Don't care 

High impedance “off” state 


N XxX MX 
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Nijo mer trjr cD te st 








<x(/rorm Dre Ll[re er tier 
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LOGIC DIAGRAM 


“ee 
az 24 - 





OE 
Ao —2 
A, 3 

4 
A, 

5 
A, 

6 
A, 

8 
As 

9 
Ag 
A 10 


1" 13 Parity 
ODD/EVEN 


ERROR 





Vec=Pin 7 
GND=Pin 18, 19 
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Transceiver FAST 74F657 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

































SYMBOL PARAMETER RATING UNIT 
Voc Supply voltage -0.5 to +7.0 Vv = 
Input voltage -0.5 to +7.0 V 


rpitarent SSCS 


Voltage applied to output in High output state -0.5 to +Voc 



























































































Ay-A, 48 mA 
Current applied to output in Low output state 
B,-B,, PARITY, ERROR 128 mA 
| , ‘ Commercial range 0 to +70 °C 
Ty Operating free-air temperature range 
Industrial range -40 to +85 °C 
he STG Storage temperature -65 to +150 °C 
RECOMMENDED OPERATING CONDITIONS 
LIMITS 
SYMBOL PARAMETER r —| UNIT 
Min Nom Max 
Voc Supply voltage 45 5.0 5.5 Vv 
Vay High-level input voltage 2.0 =e 
Vy Low-level input voltage 0.8 Vv 
lie Input clamp current -18 mA 
High-level output t | = ass ae 
l igh-level output curren =< 
en ; B,-B,. PARITY, ERROR -15 mA 
AyA, Tt 24 mA 
| Bi Low-level output current ———— Fi - 
B,-B,, PARITY, ERROR ee L m 
6 ’ : ; Commercial range 0 70 °C 
T perating free-air temperature range 
s Industrial range -40 85 33] CC 
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DC ELECTRICAL CHARACTERISTICS = (Over recommended operating free-air temperature range unless otherwise noted.) 











































































































; LIMITS 
SYMBOL PARAMETER TEST CONDITIONS! ‘i rae UNIT 
A 4 in | Typ ax 
; 4 
* ag | E1O%Vo, | 24 “ts V 
All outputs loy=-3mA ; a 
ibe t5%Viog 2.7 3.4 uy Vv 
Voor MIN: g | £10%Vo, | 20 | V 
Vou Highevel output voltage B,8,, Vy, = MAX, loyq=-12mA [ Tea a } y 
PARITY, | Vi = MIN - ae - ; 
ERROR loys-t5mat | —_—£e | 
| , t5%Vog 2.0 V 
wit ag | HO%V eg Jo035}o50] V 
AyA, lop=24ma"” F + + 
Vec = MIN, t5%Vog 0.35 | 0.50 V 
as | 
Vor Low-level output voltage By-B.. Vib = MAX, Io, =48maA* | t10%V 4 0.38 Kee V : 
parity, | “iH = MIN Io, =48mA® | #5%Vog 042/055 | V 
ERROR 4 ar 4 
| | Hq =64ma® | 45%Voq 042 | oss | V 
Vix elo clamp voltage Voc = MIN, | = lie -0.73 | -1.2 | V 
OE, TA, | Va, =0.0V, V, = 7.0V 100 pA 
ODD/EVEN CO er noes 
} Aa en at maximun AA, aa 2 mA 
input voltage t—————| V,, =5.5V, V, = 5.5V | 
co TON YY . 
B,B, | | 1 | mA 
ODDIEVEN fe 
D/EVEN 
40 A 
iy High-level input current }§=—}_—-————_~ Voc =MAX, Vi, =2.7V is | 40% nA 
OE, T/R 80 yA 
he Low-level input current |ODD/EVEN ' -MAX. V2 0.5V SON 
* OF, TR: 2) “COU el -40 | pA 
{ Off-state output current y ] | 
A,-A5, iz . 
ht lozy | High-level voltage applied | z Veg =MAX, Vi= 2.7V a BA 
is ~ | Off-state output current 0B; V- ZMAX, Ve 0 SV 7 WA 
IL OZL | Low-level voltage applied PARITY cc ~ a) ee 
t n 
Off-state output current 
lOZH High-level voltage applied Veg =MAX, Vi= 2.7V sie HA 
Off-state output current EHAOR r 
loz | Low-level voltage applied | \ Yoo seas Vir Osy » : oe pA 
8 3| AA -60 
| os Short circuit output current aaa Veo =MAX 
7 “4 077 4 
locH 
yoo 
loc Supply current (total) Vec =MAX 
loot 
loz 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V,,. = 5V, T, = 25°C. 

3. Not more than one output should be shorted ata time. For testing los: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. For commercial range. 

5. For industrial range. 
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AC ELECTRICAL CHARACTERISTICS 





























































LIMITS 
Ty = +25°C Ty = 0°C to Tp = -40°C to 
+70°C +85°C 
Veg = 5V Veg = SV 410% | Vag = 5V 410% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF C, = 50pF UNIT 
R, = 5000 R, = 5000 R, = 5000 
Min | Typ; Max| Min Max Min Max 
SOSSGa i —| —| 
PLH ropagation delay Wavet 2 25/55 | 7.5 2.5 8.0 2.0 9.0 aa 
|_ TPH A, toB or B, to A, eee | 30)60|75| 30 | 80 25 | 9.0 
tory Propagation delay ' 7.0 | 10.0] 14.0 i ° 16.0 2 : 16.5 
t A, to PARITY Waveform 1,2 7.0 |10.0| 15.0 16.0 190 | "S 
Propagation delay a 45 11.0 120 | 35 
ODD/EVEN to PARITY, ERROR _| Waveform 1.2 op 11.5 125 | 40 np 
Propagation delay r f Pr 8.0 | 14.0} 20.5 22.5 24.5 
to, | B_ to ERROR | erecrne 8.0 | 14.0} 20.5 22.5 25.0 | | 
toy Propagation delay Wave 12 8.0 | 11.5) 15.5 7.5 16.5 6.5 18.5 = 
| 'py_ | PARITY to ERROR [aon | 8.0 |120|/155| 80 | 17.0 | 65 | 200 | ™ 
tozH Output Enable time" Waveform 3 3.0} 5.5 | 8.0 3.0 9.0 2.0 9.0 ng 
PZ to High or Low level Waveform 4 ay 40|7.0 | 95 4.0 11.0 4.0 13.0 
toyz Output Disable time Waveform 3 2.0] 45 | 7.5 2.0 8.0 1.0 8.0 
to.z | from High or Low level Waveform 4 20) 4.0] 60} 20 | 65 10.2). 25%) 











NOTE: 

1. These delay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure 
VALID information at the ERROR pin, time must be allowed for the signal to propagate through the drivers (B to A), through the parity check 
circuitry (same as A to PARITY), and to the ERROR output . VALID data at the ERROR pin 2 (B to A) + (A to PARITY) . 












AC WAVEFORMS 
Ay, By Ay Br 
ODD/EVEN ODD/EVEN 
PARITY PARITY 
An, Bh 


'. PARITY, ERROR 


Waveform 2. Propagation Delay for Non-Inverting Outputs 


OE 





Vu VM 
teze tpiz 
An Bn A,B, Vu 
PARITY, ERROR PARITY, ERROR —z Vo +0.3V 
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low Level 
And Output Disable Time From High Level ANE OM PUD iseb le: Tiine Fram how reve! 


NOTE: For all waveforms, Vu = 1.5V. 


| | a a eS ad 
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TEST CIRCUIT AND WAVEFORMS 





Test Circuit For 3-State Outputs : 
SWITCH POSITION 


closed 


closed 





DEFINITIONS 

Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 


Ca 
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FAST 74F657 








90% 


NEGATIVE 
PULSE 


Vay = 1-5V 
Input Pulse Definition 





INPUT PULSE REQUIREMENTS 


camuy |____INPUTPULSEREQUIREMENTS | 
ss [ey [| | 









: ; OV MH 2. 2.5 
Ry = Termination resistance should be equal to Zour of 1a | 30v | IMHz | S00ns| 25ns | 26s | 
pulse generators. 
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Document No. 
ECN No. 


853-0284 
99394 


Date of issue 


April 18, 1990 
Status Product Specification 
FAST Products 


FEATURES 
: 16-bit parallel-to-serial conversion 


16-bit serial-in, serial-out 

Chip select control 

Power supply current 48mA 
typical 

Shift frequency 110 MHz typical 
Available in 300mil-wide 24-pin 
Slim DIP package 





DESCRIPTION 


The 74F676 contains 16 flip-flops with 
provision for synchronous parallel or 
serial entry and serial output. When the 
mode (M) input is High, information pres- 
enton the parallel data (D, -D,.) inputs is 
entered on the falling edge of the clock 
‘pulse (CP) input signal. When M is Low, 
data is shifted out of the most significant 
bit position while information present on 
the serial (SI) input shifts into the least 
significant bit position. A High signal on 
the chip select (CS) input prevents both 
parallel and serial operations. The 16 bit 
shift register operates in one of three 
modes, as indicated in the shift register 
Function Table. 


Hold : a High signal on the Chip Select 
PIN CONFIGURATION 











FAST 74F676 
shiff Register 


16-Bit Serial/Parallel-In, Serial-Out Shift Register (3-State) 









TYPICAL funy 


TYPE 


74F676 





110MHz 







TYPICAL SUPPLY CURRENT 
(TOTAL) 


48mA 








ORDERING INFORMATION 


24-Pin Plastic Slim DIP (300mil). 













COMMERCIAL RANGE 
Vec = 5V+10%; T, = 0°C to +70°C 


N74F676N 








24-Pin Plastic SOL 





N74F676D 











INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





Parallel data inputs 









Serial data input 


74F(U.L) | LOAD VALUE 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 










1.0/1.0 20,A/0.6mA 


20,1A/0.6mA 








Chip Select input (active Low) 










20nA/0.6mA 








Mode select input 
Serial data output 


Clock Pulse input ceive falling edge) 










20nA/0.6mA 


20pLA/0.6MA 
1mA/20mA 












NOTE: 





One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


(CS) input prevents clocking, and data is 
stored in the 16 registers. 

Shift/Serial load : data present on the Sl 
pin shifts into the register on the falling 
edge of CP. Data enters the Q, position 
and shifts toward Qs. on successive 
clocks finally appearing on the SO pin. 


LOGIC SYMBOL 


Parallelload : datapresentonD,-D,,are 
entered into the register on the falling 
edge of CP. The SO output represents 
the Q,, register output. 

To prevent false clocking, CP must be 
Low during a Low-to-High transition of 
cS. 


LOGIC SYMBOL(IEEE/IEC) 





47 8 @ 10 1113 14 15 16 17 18 19 20 21 22 23 











St0,0,0,0,0,0, 0, D, D, 0,0. 


P1PsPrPrP 15 





= Pin 24 
GND = Pin 12 


Voc 
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Shift Register 


FAST 74F676 





r ee ee ee 
THIS CHANGE APPLIES TO 


LOGIC DIAGRAM LE, WAtcruPFLoPs oy 


cr 


cs 
M 


Dy 


D2 


03 


D, 


D7 


Dg 


Dg 


Voc =pin 24 
GND=pin 12 











N 





at 
a 
7 


A 


oso TA orah cease ae 
eRe ele eee 
55) 3c cayenne ea 


ik 


TET 
ca eacal 


IY 
Vv 
V 


so 
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FUNCTION TABLE 





CONTROL INPUTS 


OPERATING MODE 





H 
L 
L 


Hold 
Shift/Serial load 


Parallel load 








High voltage level 
Low voltage level 
Don't care 


-—- x<xrrt 
io ow 


High-to-Low transition of clock input 
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Date of issue April 25, 1990 





Status 


FAST Products 


Product Specification 








FEATURES for 74F711/711-1 
Consists of five 2-to-1 Multiplexers 
High impedance PNP base inputs 
for reduced loading (20.A in High 
and Low states) 

Designed for address multiplexing 
of dynamic RAM and other applica- 
tions 

Output inverting/non-inverting 
option 

A 30 ohm series termination 
resistor on each output-'F711-1 
Outputs sink 48mA (‘F711 only) 


FEATURES for 74F712/712-1 

* Consists of five 3-to-1 Multiplexers 
* High impedance PNP base inputs 
for reduced loading (20,A in High 
and Low states) 

Designed for address multiplexing 
of dynamic RAM and other applica- 
tions 

* A30 ohm Series termination 
resistor on each output-'F712-1 
Outputs sink 64mA (‘F712 only) 


DESCRIPTION 

The 74F711/711-1 consists of five 2-to-1 
multiplexers designed for address multi- 
plexing for dynamic RAMs and other 
multiplexing applications. The 'F711 has 
acommon select (S) input, an Output En- 
able (OE) input and an Output Inverting 
(INV) input to control the 3-state outputs. 
The outputs source 15mA and sink 
48mA. The'F711-1 is sameas the 'F711 
except that it has a 30 ohm series termi- 
nation resistor on each output to reduce 
line noise and the 3-state outputs source 
12mA and sink 5mA. 


The inverting (INV) input, when Low, 
changes data path to inverting in. 





se 7aR2 se 6 Ong MA 


FAST /4F711/711- 


Muttipioxerg 712 ; 


74F711 Quint 2-to-1 Data Selector Multiplexer (3-State) 

74F711-1 Quint 2-to-1 Data Selector Multiplexer With 30 ohm 
Series Termination Resistors (3-State) 

74F712 Quint 3-to-1 Data Selector Multiplexer 

74F712-1 Quint 3-to-1 Data Selector Multiplexer With 30 ohm 
Series Termination Resistors 









TYPICAL PROPAGATION 
DELAY 


74F711_— | Sd 
7aFTiV- 


TYPICAL SUPPLY CURRENT 
(TOTAL) 










32mA 












74F712-1 31mA 
ORDERING INFORMATION 
PACKAGES j COMMERCIAL RANGE 


c= 5V+t10%; Th, =0°C to +70°C 


N74F711N, N74F711-1N 
N74F712N, N74F712-1N _| 
N74F711D, N74F711-1D 
N74F712D, N74F712-1D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Cc 
20-Pin Plastic DIP 

24-Pin Plastic Slim DIP (300 mil) 

20-Pin Plastic SOL 

| 24-Pin Plastic SOL 



































74F(U.L.) |LOADVALUE 

DESCRIPTION HIGH/LOW | HIGH/LOW 

Data input 1.0/0.066 | 20pA/40 
a ehbabe [ HA/40nA 
Select input 1.0/0.033 20pA/20pA 


4 


Output Enable input (active Low) 1.0/0.033 if 20pA/20pA | 


1.0/0.033 | 20pA/20pA _| 





Output Inverting input (active Low) 
































Data outputs for ‘F711 "| _750/80. | 15mA/48mA 
Data outputs for ‘F711-1 | 600/8.33 _| 12mavsma 
Data inputs ‘| 4.0/0.066 | 20pA/40pA 
Select inputs 1.0/0.033 20pA/20nA 
Data outputs for 'F712 750/150 | 15mA/64mA 
Data outputs for 'F712-1 lL 600/633 | 12mA/5mA_ | 





NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


To improve speed and noise immunity, 
Vocand GND side pins are used. 

The 74F712/712-1 consists of five 3-to-1 
multiplexers designed for address multi- 
plexing for dynamic RAMs and other 
multiplexing applications. The 'F712 has 
two select (S).S,) inputs to determine 
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which setof five inputs will be propagated 
to the five outputs. The outputs source 
15mA and sink 64mA. The 'F712-1 is 
same as the 'F712 except that it has a 30 
ohm series termination resistor on each 
output to reduce line noise and the out- 
puts source 12mA and sink 5mA. 
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Multiplexers 


PIN CONFIGURATION 
‘F711/F711-1 





Product Specification 


FAST 74F711/711-1, 74F712/712-1 


LOGIC SYMBOL 


LOGIC SYMBOL(IEEE/IEC) 











‘"F711/F711-1 


1 2 20 19 18 17 15 14 13 12 





Dg Og Oy Oo, Oe Os Pon One 


39467 8 








‘F711/F 711-1 














Vog = Pin 16 
TOP VIEW GND = Pin 5 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 





'F712/712-1 


TOP VIEW 
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‘*F712/712-1 


24:18 S 23 t7 10 22 48 11 21 t8 12 20 14 13 


be Re el hed ae ee er he ee er 


1 So 
2—s, 





2467 8 


Voc = Pin 19 
GND = Pin6 
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‘*F712/712-1 
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LOGIC DIAGRAM for 'F711/711-1 


FUNCTION TABLE for 'F711/711-1 


Product Specification 


FAST 74F711/711-1, 74F712/712-] 











Voc = Pin 16 
GND = Pin 5 


LOGIC DIAGRAM, 'F712/712-1 


























3 
fa 
pol 
| H 





INPUTS 
INV | OE 
L = 
L L data a 
H L data a 
H L data a 
hi 








NxXOC LT 
How ot i 








High voltage level 
Low voltage level 
Don't care 


High impedance “off” state 


FUNCTION TABLE for 'F712/712-1 





[ 


Sy 





1 


2 





= 


20 


ae 


clue 20 


Fee gt a ee ge 
eet eee et eee 


0b 


Voc = Pin 19 
GND = Pin6 


Qy 


Q3 


Qa 





INPUTS 
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OUTPUT 
So Ss, Daa Dob Dic Q, 
L L dataa| datab| datac | dataa 
H L dataa| datab| datac | datab 
X H dataa| datab I datac | datac 
H_ = High voltage level 
L = Low voltage level 
X = Don'tcare 


Philips Components-Signetics FAST Products 


Multiplexers 


Product Specification 


FAST 74F711/711-1, 74F712/712-1 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these fimits are over the operating free-air temperature range.) 


SYMBOL 





PARAMETER 


RATING 


UNIT 





V 











-0.5 to +7.0 


—— 


<= 
CC Supply voltage 
Input voltage -0.5 to +7.0 V 
Vw Input current -30 to +5 mA 


V 
































































Vour Voltage applied to output in High output state -0.5 to +Vocg V 
fe , | 
‘F711 72 mA 
lout Current applied to output in Low output state F712 108 mA 
i | 'F711-1, 'F712-1 10 mA 
Ts Operating free-air temperature range 0 to +70 °C 
| Tsre Storage temperature -65 to +150 i °C | 
RECOMMENDED OPERATING CONDITIONS 
LIMITS 
SYMBOL PARAMETER UNIT 
Min Nom Max 
Supply voltage 4.5 5.0 5.5 Vv 
High-level input voltage 2.0 “AL Vv 
— 4 
Low-level input voltage 0.8 Vv 












Input clamp current 


High-level output current 


=] 


de 


‘F711, ‘F712 


-18 io mA 


-15 


mA 






































ae 

0 
‘ 
a 





‘F711-1, erat | -12 mA 
‘F711 48 mA 
Low-level output current ‘F712 i ik 64 mA 
‘F711-1, 'F712-1 5 mA 
=} 
Th Operating free-air temperature 0 70 °C 
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Multiplexers. FAST 74F711/711-1, 74F712/712-1 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
— 
LIMITS 




















































































SYMBOL PARAMETER TEST CONDITIONS’ 
‘F711/ +10%Vog 
‘F711-1 loy=-3mA 
‘F712 +5%V 7S, Vv 
‘F712-1 cc 
ema.) “eee MN, +10%Vo, | 2.0 V 
V High-level output voltage 'F712-1 V. =MAX loy=12mA 
= onl . +5%V 20 | - V 
y Vy = MIN a7 266 
‘F711/ t10%V, 2.0 Vv 
‘F712 lowe! 5mA cc | + 
only . - +6%Viog 2.0 Vv 
‘F711/ Vv. = MIN | £10%Vog 0.38 | 0.55 Vv 
Vo. Low-level output voltage only Vip. = MAX, t5%Viog 0.42 |055 | V 
V,, = MIN 
‘F711-1/ 1H ly =5MA +10%V. 0.38 {0.55 { V 
F712-1 & of ce 
Vi Input clamp voltage Voc = MIN, | = li -0.73 | -1.2 Vv 
I Input current at maximun input voltage Veg =MAX, V, = 7.0V | 100 | pA 
Ny High-level input current Voc =MAX, V, = 2.7V 20 pA 





Others -20 | pA 
IL Low-level input current Voc =MAX, Vi = 0.5V ; 
a2 


















































































Off-state output current ; nd Zz 
lozH High-level voltage applied = inks Veo =MAX, Voz 2.7V a0 HA 
Off-state output current 
| onl Vv =MAX, VA= 0.5V -50 
O2L Low-level voltage applied y cc O pA 
F711-1/ 
los Short circuit output current? |_'F712-1 Vog =MAX 
‘F712 
be Output current* FTI1/F712} Voc =MAX, V9=2.25V 
Voc =MAX 37 50 mA 
'F711-1 Voc =MAX 
loc Supply current 
(total) 
20 | 27 mA 
Voc =MAX pO J 
30 40 |mA 
29 40 mA 
‘F712-1 Voc =MAX 
32 45 _[mA 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV. Ty = 25°C. 

3 Not more than one output should be shorted ata time. For testing Igg: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. lb is tested under conditions that produce current approximately one half of the true short-circuit output current (Igg)- 


April 25, 1 
pri 990 140 


Philips Components-Signetics FAST Products Product Specification 


Multiplexers FAST 74F711/711-1, 74F712/712-1 


AC ELECTRICAL CHARACTERISTICS for 74F711/74F711-1 














































































































LIMITS a 
T, = +25°C T, =0°C to +70°C | 
Veo = 5V Voc = 5V 10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
Re = sai R = 500Q 
2 ae 
Min Typ | Max Min Max 
ike tory Propagation delay Wavelann 4-2 2.5 5.0 T - 2.0 [ 9.0 a 
at Di» to Q, ? 2.5 5.0 2.0 8.0 
[ teiy | Propagation delay atin 7.0 | 105 13.0 6.0 15.0 ss 
S to Q, : oes 9.5 12.5 5.5 13.5 
re Propagation delay 5.5 9.0 13.0 4.5 “iE 150 | 
PLH | 210] 
au | INVtoQ. [peeeeenh, econ 45 | 85 15 | 40 | 125 | 
=o Output Enable time Waveform 4 25 | 50 | 70 2.0 Toe lhe 
| tea | DE to, Waveform 5 ao | 50 | 75 | 30 8.5 
tpHz | Qutput Disable time | Waveform 4 15 3.5 6.0 10 | 70 | ae 
| tz | OE to Q, Waveform 5 2.5 4.5 7.0 2.0 8.0) | 
t | Propagation delay =i 35 6.5 95 30 | 105 “| 
PLH Waveform 1, 2 ns 
| tom | Daas Ong £2, 9.0 
i | 70° 41> 
t Propagation delay 17. 
PLH 
i S, INV to Q, ee: _| Waveform 1,3 13.5 ns 
Output Enable time : Waveform 4 9.0 a 
pzL OE toQ Waveform 5 ; 
n 
tonz Output Disable time Waveform 4 os 
OE to Q, Waveform 5 














AG ELECTRICAL CHARACTERISTICS for 74F712/74F712-1 























































LIMITS 
T, = +25°C Tete to+70°C | 
Vog = 5¥ Veg = SV 410% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
R, = 5002 a R, = 500Q | 
L L 
Min Typ Max Min Max — 
| tory Propagation delay Wavefurm. 1; 2.5 5.0 8.0 Te 2.0 9.0 ae 
D..D.,D.. toQ 2.5 5.0 8.0 2.0 8.5 
Sy aioe 4 
tot Propagation delay Wavetonn4 8.0 10.5 13.5 7.0 _ 16.0 bie 
yin Sars OO. 6.0 9.0 12.0 6.0 12.0 
It Propagation delay 2.0 4.0 7.5 2.0 8.0 
PLH 
t D /D.. toQ Waveloim de 2.0 4.0 7.5 2.0 8.0 ue 
P tion del nes 6.5 9.5 12.5 5.5 14.5 
ropagation delay . : i 
SS, 10, mavelennd 45 7.5 10.5 4.0 11.0 ? 
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AC WAVEFORMS 





Dna, Ond » One Vu Vu Dra, nb » Dnc Vu Vu 
Sy, S, 
teu tpHe t PHL t pL 
Q, Vin Vu Qa, Vu Vu 


Waveform 1. Propagation Delay For Non-Inverting Output Waveform 2. Propagation Delay For inverting Output 





— Vv 
INV 7 
+ t pH 
* teu 
Qn Vu 


Waveform 3. Propagation Delay For INV To Output 





Via Vu 
pz tpiz 
Vu 
Q, Vv oL+0.3V 
+ 
Waveform4, 3-State Output Enable Time To High Level Waveform 5. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 





NOTE: For all waveforms, V,, = 1.5V 


Vy=15V. 2 


TEST CIRCUIT AND WAVEFORMS 




























Vee 
] Leia 
90% ave 
PULSE NEGATIVE 
R, ov 
tr (ty) trun (t,) 
Test Circuit For 3-State Outputs tr ty) 
AMP (V) 
SWITCH POSITION POSITIVE 
PULSE 
10% 
tig ov 
closed 
closed VM Sno 
Input Pulse Definition 
open 
epee INPUT PULSE REQUIREMENTS 
Re = Load resistor; see AC CHARACTERISTICS for value. FAMILY 
Cc. = Load capacitance includes jig and probe capacitance; Amplitud Rep. Rate LH j aL 
see AC CHARACTERISTICS for value. 
3.0V 1MHz 500nsj 2.5ns ns 2 5ns 


Rr = Termination resistance should be equal to ZouT of 
pulse generators. 
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ECN No. 








Date of issue 
Status 
FAST Products 


FEATURES for 74F723/723-1 

* Consists of four 3-to-1 Multiplexers 

- High impedance PNP base inputs 

for reduced loading (20pA In High 

and Low states) , 

Inverting or non-inverting data path 

capabllity by an Inverting (IN¥) 

input : 

Designed for address multiplexing 

_ of dynamic RAM and other applica- 

tions 

Multiple side pins for V.,, and GND 

to reduce lead Inductance (im- 

proves speed and nolse immunity) 

3-State outputs sink 48mA ('F723 

only) 

¢ 30 ohm output series termination 
resistor option-74F723-1 


FEATURES for 74F725/725-1 
¢ Consists of four 4-to-1 Multiplexers 


¢ High impedance PNP base Inputs 
for reduced loading (20,A In High 
and Low states) 


Equivalent to two 'F253s without 3- 
state 

¢ Outputs sink 48mA ('F725 only) 

* 30 ohm output series termination 
resistor option-74F725-1 


DESCRIPTION 
The 74F723/723-1 consists of four 3-to-1 


multiplexers designed for address multi- 
plexing for dynamic RAMs and other 
multiplexing applications. Select (S,,S,) 
inputs control which line is to be selected, 
as defined in the Function Table for'F723/ 
723-1. The inverting (#444) input, when 
Low, changes data path to inverting. 


To improve speed and noise immunity, 
Voc and GND side pins are used. The 3- 
state outputs sorrce 15mA and _ sink 


FAST 74F723/723-1, 
74F725//25- | 


Multiplexers 


74F723 Quad 3-to-1 Data Selector Multiplexer (3-State) 

74F723-1 Quad 3-to-1 Data Selector Multiplexer With 30 ohm 
Series Termination Reslstors (3-State) 

74F725 Quad 4-to-1 Data Selector Multiplexer ets 

74F725-1 Quad 4-to-1 Data Selector Multiplexer With 30 ohm 
Serles Termination Resistors 














; DELAY (TOTAL) 
| 74F723 | Ons MA 
es 7AR7O6 8 Ns BONS OMA 


ORDERING INFORMATION 
COMMERCIAL RANGE 


PACKAGES Veg = 5V#10%; Ty = 0°C to +70°C 


24-Pin Plastic Slim DIP (300 mil) | N74F723N, N74F723-1N, N74F725N, N74F725-1N 
24-Pin Plastic SOL N74F723D, N74F723-1D, N74F725D, N74F725-1D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 
HIGH/LOW 





HIGH/LOW 


a 
Fre | 8, | Samcupus Pano [Temas | 
Per2=t| 0,0, | Bamcupus | e00ess | r2matina_| 

















"F725-1 Qy- Q, Data outputs 600/8.33 12mA/5mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 





puts control which line is to be selected, 
as defined inthe Function Table for'F725/ 


48mA. The 74F723-1 is same as 74F723 
except that it has a 30 ohm series termi- 


nation resistor on each output to reduce 
line noise and the 3-state outputs source 
12mA and sink 5mA. 

The 74F725/725-1 consists of four 4-to-1 
multiplexers designed for general multi- 
plexing purpose. The select (S,,S,) in- 
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725-1. The outputs source 15mA and 
sink 48mA.The 74F725-1 is same as the 
74F725 except that it has a30 ohm series 
termination resistor on each output to 
reduce line noise and the outputs source 
12mA and sink 5mA. 


Philips Components-Signetics FAST Products 


Multiplexers 


PIN CONFIGURATION 
‘F723/F723-1 





PIN CONFIGURATION 
'F725/F 725-1 


TOP VIEW 
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Product Specification 


FAST 74F723/723-1, 74F725/725-1 


LOGIC SYMBOL 
'F723/F 723-1 


1 2 3 22 21 20:17 16 15 10 414 12 


Dog Poe Me Oy My Ore Pag Pry Ons O50 Oye, O56 


Voc = Pin 18, 19 


GND = Pin 6,7 


LOGIC SYMBOL 





‘F725/F725-1 





2.03 4 22 21:20 19 17 16 15 14 10 19 12 «43 


oo 0 0,,0,,0,,0,,0, o Ol o oy 9.9, 
4299, 


¥? 








Voc » Pin 18 


GND = Pin 7 
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LOGIC SYMBOL(IEEE/IEC) 
'F723/F 723-1 





LOGIC SYMBOL(IEEE/IEC) 
'F725/F 725-1 
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Multiplexers | FAST 74F723/723-1, 74F725/725-1 


LOGIC DIAGRAM for 'F723/F723-1 


Voc = Pin 18, 19 
GND = Pin 6,7 





INPUTS 
PWV | OE | DA, | On | One | On | 


PEL |e | sain | da daa © | Saas 
A [ot [i [ine | ina 
[| eae [ae [ona © | om 
ALE [aaa [oat [oie | dat 

HA | C| eaiaa [aaa | data 











High voltage level 

Low voltage level 

Don’t care 

High impedance “off state 


Nx<C =X 
wouniu 
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Multiplexers 3 FAST 74F723/723-1, 74F725/725-1 


LOGIC DIAGRAM for 'F725/"F725-1 


Daa 
Dav 
Dac 


Dag 


= Pin 18 


Voc 
GND = Pin7 








FUNCTION TABLE for 'F725/'F725-1 











INPUTS 


| So] $1 | Pre | Pn | Pre | Ona | | 

UTE [oats [aaa [ain | an 

oe eee 
} data b | b | datac | datad | d 


ai fae a ae aero 


= High voltage level 
: = Low voltage level 
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Multiplexers 


Product Specification 


FAST 74F723/723-1, 74F725/725-1 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted these limi 









SYMBOL 


Current applied to output in Low output state 


Operating free-air temperature range 


A 
A 
°C 


ts are over the operating free-air temperature range.) 









m 
‘F723-1, 'F725-1 10 m 


















Storage temperature 















-65 to +150 °C 











RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 
Voc Supply voltage 
V4 High-level input voltage 
Vi Low-level input voltage 
lk Input clamp current 
| High-level output current 
of s , ‘F723, ‘F725 





Low-level output current 
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ane ea aes) 
pO a ee 


Perea es Siem ew es 
fee eee ee 


UNIT 


eee els NI Se oe oe 


mA 
Pk ante f eas ns cele AE | 
Be a ee oe 


Philios Components-Signetics FAST Products Product Specification 


Multiplexers FAST 74F723/723-1, 74F725/725-1 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



























































LIMITS 
SYMBOL PARAMETER TEST CONDITIONS' ‘i UNIT 
ax 
F723/ +10%Vog V 
‘F723-1 |. =-3mA 
F725) OH 
t5%Viog Vv 
‘F725-1 
‘oa +10%V V 
. a ‘o 
V, High-level output voltage plea Vi, = MAX, loy=t2mA = 
on F725-1 V., = MIN +5%V V 
IH =" 'CC 
'F723/ | t8mA | #10%ee V 
‘F725 OH : r 
+5 %Vioc 
ina el lou=5mA +10%Voc 0.38 (0.55 | V 
bee ‘oo MN t5%Vog 0.38 10.55 | V 
Vor Low-level output voltage Vy = MAX, ; = oars ‘ 
F725 oe 











——— | ———___}——_—- 


t5%Vog | 0.42 | 0.55 ne 


IK Input clamp voltage Veo = MIN, 1 = I -0.73 | -1.2 


iis. Input current at maximun input voltage Voc =MAX, Vi) = 7.0V | 100 HA 
High-level input current Voc =MAX, V, = 2.7V 20 pA 

























































































































others fe -20 pA 
Me Low-level input current V.. =MAX, V, = 0.5V 
D, only ce | -40 | pA 
Off-state output current . _ = 
loZH__| High-level voltage applied | F728 | Voc “MAX. Vo= 2.7¥ Ee 20 si 
Off-state output current | o _ 
loz Low-level voltage applied ony Veg =MAX, Vo= 0.5V oo 
to 3] °'F723-1/ 
| Short circuit output current i V.~ =MAX -60 -150 | mA 
os F725-1 cc 
ly Output current* ‘F723/F725 -60 -160 | mA 
is 23 40 | mA 
Voc =MAX 
25 40 jmA 
26 40 |imA 
33 45 ad 
V,.. =MAX 
'F723-1 es 33 45 |mA 
| Supply current 
oe 35 | 50 |mA 
18 30 
Voc =MAX 
mA 
17 35 ee 
20 40 |mA 
Salle tose 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ty = 25°C. 

3. Not more than one output should be shorted at a time. For testing Igg: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Igg tests should be performed last. 

4. Io is tested under conditions that produce current approximately one half of the true short-circuit output current (IQg)- 
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AC ELECTRICAL CHARACTERISTICS 











Product Specification 


FAST 74F723/723-1, 74F725/725-1 





LIMITS 


— 



































OE to Q, 





Waveform 5 


AC ELECTRICAL CHARACTERISTICS 














LIMITS 











Ty = 425°C Th = 0°C to +70°C 
Vee =5V Vec =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT 
Re = 500Q Re = 500Q 
| Min | Typ Max | Min Max 
t Propagation delay 5.5 8.5 2.0 9.0 
PLH Waveform 1, 2 ns 
tout Dig Pnp Png to Q, 25 5.0 8.0 2.0 8.5 
t Propagation delay 6.0 10.0 13.5 5.0 15.0 
PLH oe Waveform 1, 2 ns 
tou Sp, S,, INV to Q, ee 4.5 9.0 12.5 4.0 13.5 
tozy Output Enable time Waveform 4 . 25 4.0 7.0 2.0 7.5 Ae 
toa OE to Q, Waveform 5 3.0 5.0 8.0 3.0 8.5 
toyz Output Disable time Waveform 4 1.5 3.5 6.5 1.0 7.0 ne 
tary OE toQ, Waveform 5 25 45 7.5 2.0 8.0 
Propagation delay 3.0 6.5 9.0 3.0 10.0 
Waveform 1, 2 ns 
Diar npr Ong 10 Q, 3.0 5.5 8.5 2.5 9.0 
Propagation delay 7.0 10.5 14.0 16.0 
S,. S,, INV to Q, penne 5.0 | 95 12.5 13.5 o 
Output Enable time F723-1 T Wavetorm 4 30 | 5.0 8.0 25 | 85 | |. 
OE to Q, Waveform 5 40 6.0 9.0 3.5 10.0 
toyz Output Disable time Waveform 4 2.0 3.5 6.5 1.0 75 ee 
t 3.5 5.0 8.0 3.0 8.5 







Ty = 0°C to +70°C 
Vec =5V+10% 









































SYMBOL PARAMETER TEST CONDITION C, = 50pF UNIT 
Re = 5002 

Min Max 
t Propagation delay 2.0 7.5 
PLH Waveform 1, 2 ns 
tout Dia Divs Die Dig to Q, ‘F725 2.0 7.5 
t Propagation delay 5.0 14.0 
PLH Waveform 1 ns 
tour Sp, S, toQ, 5.0 13.0 
t Propagation delay ; : 2.5 9.0 
PLH Waveform 1, 2 ns 
tout Daa Pap» Png Ong 2 Q, ae 3.0 5.0 2.5 8.5 
t Propagation delay 8.0 7.0 15.5 
PLH Waveform 1 ns 
tout Sp. S, toQ, 6.5 6.0 12.0 
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AC WAVEFORMS 


Product Specification 


FAST 74F723/723-1, 74F725/725-] 


















Dna Dnb,Dha 
s 


Q 


Vu 


INV 


Qn 





And Output Disable Time From High Level 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


Test Circuit For 3-State Outputs 
SWITCH POSITION 


closed 
closed 


open 


‘oz 

All other 

DEFINITIONS 
Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Termination resistance should be equal to zout of 
pulse generators. 
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Dag DoD, 
n 
t pL tae t pre t pu 
Vu 


Waveform 1. Propagation Delay For Non-Inverting Output 


Waveform 3. Propagation Delay For INV To Output 


Waveform 4. 3-State Output Enable Time To High Level 


NOTE: For all waveforms, Var = 1.5V. 





Q, Vu Vu 


Waveform 2. Propagation Delay For inverting Output 


Vu 
“tp 
“teu 
Vu 


Vu Vu 


tpiz 
Vu 


tpze 
Vv oL+0.3V 


Waveform 5. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 





90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Vy = 1.5V 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Sun | THe 


2.5ns | 2.5ns 


FAMILY 
rte 
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Status Product Specification 
.| FAST Products 


FEATURES 

Octal Latched Transceiver 

Drives heavily loaded backplanes 
with equivalent load impedances 
down to 10 ohms 

High drive (100mA) open collector 
drivers on B-port 

Reduced voltage swing (1 volt) 
produces less noise and reduces 
power consumption 

High speed operation enhances 
performance of backplane buses 
and facilitates incident wave 
switching | 

Compatible with Pi-bus and IEEE 
896 Futurebus Standards 

Built-in precision band-gap refer- 
ence provides accurate receiver 
thresholds and improved noise 
immunity 
Controlled output ramp and 
multiple GND pins minimize ground 
bounce 

Glitch-free power up / power down 
operation 


Multiple package options 


Document No. 
ECN No. 






Date of issue 










= = 
r ¢ Industrial temperature range “"T 


L. available (-40°C to +80°C) 
a 


DESCRIPTION 


The 74F776 is an octal bidirectional 
latched transceiver and is intended to 
provide the electrical interface to a high 
performance wired-or bus. The B port 
inverting drivers are low-capacitance 
open collector with controlled ramp and 
- are designed to sink 100 mA from 2 volts. 
The B port inverting receivers have a 100 
mV threshold region and a 4ns glitch filter. 


The 74F776 B port interfaces to ‘Back- 
plane Transceiver Logic’ (BTL) . BTL fea- 
tures a reduced (1V) voltage swing for 
lower power consumption and a series 






FAST 74E776 


Pi-Bus Transceiver 


Octal Bidirectional Latched Transceiver (Open Collector) 











TYPE 


DELAY 














28-Pin PLCC! 
NOTE: 


TYPICAL PROPAGATION 


ORDERING INFORMATION 


COMMERCIAL RANGE 


PACKAGES Vog = 5Vt10% I Vog = 5VE10% 
Ty = 0°C to +70°C T, = 740°C to +85°C 
28-Pin Plastic DIP (600mil) N74F776N 174F776N 


N74F776A 





TYPICAL SUPPLY CURRENT 
(TOTAL) 


80mA 







INDUSTRIAL RANGE 
















174F776A 


1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) fora 
discussion of thermal consideration for surface mounted devices. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 











74F(U.L.) | LOAD VALUE 



































vive DESCAIETION HIGH/LOW | HIGH/LOW 
PNP latched inputs 3.5/0.117 70pA/70pLA 
Data inputs with threshold circuitry 5.0/0.167 100)1A/100)1A 








20nA/20pnA 
20pA/20pA 


20pA/20nA 
3mA/24mA 
OC*/100mA 

























One (1.0) FAST Unit Load is defined as: 20A in the High state and 0.6mA in the Low state. 


* OC = Open Collector 
diode on the drivers to reduce capacitive 


loading (<5 pF). Incident wave switching 
is employed, therefore BTL propagation 


delays are short. Although the voltage 
swing is much less for BTL, so is its 
receiver threshold region, therefore 
noise margins are excellent. 


BTL offers low power consumption, low 
ground bounce, EMI and crosstalk, low 
capacitive loading, superior noise mar- 
gin and low propagation delays. This 
results in a high bandwidth, reliable 
backplane. 

The 74F776 A port has TTL 3-State 
drivers and TTL receivers with a latch 


function. A separate High-level control 
voltage input (V,) is provided to limit the 
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Aside output level to a given voitage level 
(such as 3.3V). For 5.0V systems, V, is 
simply tied to Vg. 


The 'F776 has .a designed feature to 
contro! the B output transitions during 
power sequencing. There are two pos- 
sible sequences, They are as follows: 


1. When LE=Low and OEB_= Low then 


the B outputs are disabled until the LE cir- 
cuitry takes control. Then the B outputs 
will follow the A inputs, making a maxi- 
mum of one transition during power-up (or 
down). 


2. If LE=High or OEB_= High then the B 


outputs will be disabled durng power-up 
(or down). 


er | 


Philips Components-Signetics FAST Products Product Specification 


Pi-Bus Transceiver FAST 74F776 


AC ELECTRICAL CHARACTERISTICS 


A PORT LIMITS 
A A= -40°C to 
+70°C +85°C 
cc= 5V +10% cc = 5V +10% 
PARAMETER TEST CONDITION C, = 50pF Cc, = 50pF UNIT 
Re = 5000 Re = 500Q 


| Min | Typ | Max | M 
t Propagation delay 7.5 12.0 5.0 12.0 
PLH 
‘PHL pene, 25 EOE fe SO tEe 
| ies 
4.5 
4.5 





| 


3D 
“a 


n 
< 
= 
wo 
Oo 
rT 





a 
n 


tozy Output Enable time from High or Low W i 8.0 7.5 15.5 7.5 15.5 
t OEA, to A, SVCOnA Sia 8.5 85 | 170 — 85 | 17.0 
t Output Disable time from High or Low : 7.0 75 7.5 | 
PHZ 


B PORT LIMITS 
T,=0°Cto IT, = -40°C to 
+70°C I “485°C 


I 

I 
oc = Bie Moc 5V +10% Bie 

p= 1S) =30pF 

i 

I 

| 


U 
N 
re 











PARAMETER TEST CONDITION 


i : 
‘Puy coor delay Waveloninl 
PHL n ‘0 n 
t Propagation dela 
t fee 2 y Waveform 1 
n 
t Propagation delay 
aSo Waveform 1 
OEB,, to B F 
to Transition time, B port Test circuit and 
1.3V to 1.7V, 1.7V to 1.3V Waveform 


AC SETUP REQUIREMENTS 


Ry= 9Q 1 Ry = 92 
Tie ae 
20 | 80 J 
3.0 9.0 | 
10.0 
30 [ss | 
1.5 8.5 
3.5 10.5 


” 
< 
= 
oO 
Oo 
fm 


_ ; 
oa) ; 
goo;F 
an 
aS 
aun 
= a 








ike es 
i re eee 





B PORT LIMITS J 
Ty = 0°C to Ir, = -40°C to 
+70°C f +85°C 
‘ “ IT 
co = 5V 410% JVog = 5V 410% J UN 
C, = 30pF I Cc, = 50pF I 
R, =90 R, = 5002 








Tp = +25°C 






SYMBOL PARAMETER TEST CONDITION 





Vee =5V 
Cc, = 30pF 













t.(H) | Set-up time 


t(H) Hold time 


t(L) | A, to CE 


LE Pulse width, Low 


Waveform 2 












Waveform 2 


= 
£ 
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Product Specification 





FAST Products 





FEATURES 
¢ Latching Transceiver 


¢ High drive open collector output 
current with minimum output swing 


Compatible with Test Mode (TM) 
Bus specification 


Controlled output ramp 
Multiple package options 


DESCRIPTION 


The 74F777 is atriple bidirectional latched 
Bus transceiver and is intended to provide 
the electrical interface to a high perform- 
ance wired-OR bus. This bus has a loaded 
characteristic impedance range of 20 to 
50 ohms and is terminated on each end 
with a 30 to 40 ohm resistor. 


The 74F777 is a triple bidirectional trans- 
ceiver with open collector B and 3-state A 
port output drivers. A latch function is 
provided for the A port signals. The B port 
output driver is designed to sink 100 mA 
from 2 volts to minimize crosstalk and 
ringing on the bus. 


A separate output threshold clamp volt- 
age (V\) is provided to prevent the A port 
output High level from exceeding future 
high density processor supply voitage 
levels. For 5 voit systems, V, is simply 
tied to Voc: 






FAST 745777 


Triple Bidirectional Latched Bus Transceiver 


Triple Bidirectional Latched Bus Transceiver 
(3-State + Open Collector) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


74F777 7ns 45mA 











ORDERING INFORMATION 


PACKAGES 


20-Pin Plastic DIP (300mil) 
20-Pin PLCC 


COMMERCIAL RANGE 
Voc = 5V+10%; Ty = 0°C to +70°C 


N74F777N 
N74F777A 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 














































74F(U.L.) | LOADVALUE 

PINS DESCRIPTION HIGH/LOW | HIGH/LOW 

F Ay - A, PNP latched inputs 3.5/0.117 7OA/70LA 
By - B, Data inputs with threshold circuitry 5.0/0.167 100,1A/100A 


20pA/20nA 
20yA/20nA 


20pA/20pA 
3mA/24mA 


OC*/100mA 





A Output Enable inputs (active High) 1.0/0.033 
B Output Enable inputs (active Low) 1.0/0.033 


3-State outputs 150/40 


Open Collector outputs 0C*/166.7 
NOTES: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
* OC = Open Collector 
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TM-Bus Transceiver 


PIN CONFIGURATION PIN CONFIGURATION PLCC 


OEA, A, OFA, A, OA, 
TOP VIEW 


TOP VIEW 








LOGIC DIAGRAM 








OFA, 


OFA, 


OEA 
Vog = Pin 20 Vy =Pin 19 2 


GND = Pin 10, 14, 18 





Product Specification 


FAST 74F777 


LOGIC SYMBOL 


17 


Voc = Pin 20 Vx = Pin 19 
GND = Pin 10,14, 18 
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TM-Bus Transceiver os FAST 74777 


LATCH | OUTPUTS 


OPERATING MODE 


z 
rl vu 
am Cc 

~ 
gs) 
” 

4 
> 
=~ 
m 


r 
= 


a 


A 3-state, Data from A to B 


rc 
rc 


A 3-state, Latched data to B 


Feedback: A to B, BtoA 


Preconditioned Latch enabling data transfer from B to A 





: 





i 


y@) 


Latch state to A andB 


B and A 3-state 





P\rj=x 





xm}xr;z 


-) x 


B 3-state, Data from B toA 





N 


a 


O 


3 





High voltage level 

Low voltage level 

Don't care 

Input not externally driven 

High Impedance (off) state at 

High or Low voltage level one setup time prior to the Low-to-High LE transition 

Condition will cause a feedback loop path; Ato B and BtoA 2 

= The latch must be preconditioned such that B inputs may assume a High or Low level while OEB, and OEB, are Low 
and LE is High. 

B* = Precaution should be taken to insure the B inputs do not float. If they do they are equal to Low state. 

H** = Goes to level of pullup voltage. 

NOTE = Each latch is independent. The latches may be run in any combination of modes. 


ON! <r 
wou 


2 


a 
m= 

~~ 
I 
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TM-Bus Transceiver | FAST 74F777 


ABSOLUTE MAXIMUM RATINGS | (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 

Threshold control -0.5 to +7.0 
Vv Input voltage n’ Pool Vv 

97 Ap: By -B ae 

Tg [eterna 







> | 
Fil 










| 


; ; -A 
Current applied to output in Low output state 0 5e 


Operating free-air temperature range 0 to +70 
Storage temperature -65 to +150 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER iT sia 


Supply voltage 


. : Except By - B, 
Vag High-level input voltage 
G 
: Except By -B 
Low-level input voltage 


= 
fs 
aire 


oD 
IND 












Ay- A, 
Low-level output current 
By- Ba. 


Operating free-air temperature range 
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- TM-Bus Transceiver FAST 74F777 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ 


High level output current Voc = MAX, Vie =MAX, an = MIN, a 


High-level output voltage Ay - A, ‘7 sal = -0.4mA, 
ao IN = 3.13V & 3.47V 


A, Voc = MIN, Vi = MAX, Tg) = 20mA, Vy = Von 
va © MIN 
Low-level output voltage Ee Vog = MIN, Vy = MAX, 
B 


ae 
eee ee 

Input clamp voltage 
Seah -A, Vo ¢ = MIN, I, =lk 
> MAK, ¥=75V 

Input current at 

maximum input voltage seit = MAX, Vi = 5.5V 








ae 
Ss ae eee 

Be oe FE oor MARE 
ae eee et 


Olff-state output current, A -A, = MAX, Vo =2.7V 
High-level voltage applied 0 


ees Vy = =3.13V & 3.47 V, LE = OEA,, =2.7V, 
=Ay -A,= =2.7V, By - B, = 2.0V 


= MAX, B, = 1.8V, OEA, = 2.0V, OEB,, = 2.7V 


= MAX Vi, = 0.5V 
c = MAX, Vi =0.5V 


t 
o ; N = _ < 





NOTES: 

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise 
specified, V, = V_.,. for all test conditions. 

All typical values are at V9 = SV, Ty= = 25°C. 

Not more than one output should be shorted at a time. For testing Ig: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

. Due to test equipment limitations, actual test conditions are for V,, =1.8V and Vii Vv. 


Ody um 


f 


[H- 
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TM-Bus Transceiver FAST 74F777 





AC ELECTRICAL CHARACTERISTICS 


A PORT LIMITS 
y= et ah 
Ta = +25°C Ty = 0°C to +70°C 
SYMBOL PARAMETER TEST CONDITION Veg = 5V_ Veo= rev e10% 
C, = 50pF: C, = S0pF 
ce = 5002 R, = 5002 


Propagation delay | 5 13.0 

ox ae time from High or Low 8.0 13.0 3 

ook ut Disable time to High or Low 3.0 - 
teLz 


B PORT LIMIT: 
T, = 0°C to +70°C 
cc = ; cc= =5V+10% 
SYMBOL PARAMETER TEST CONDITION 


tPHL ‘o 
Presi delay 5.5 8.0 3.0 
rPLH 
tau Sea time 3.0 5.0 Ts 5 3.0 8.0 
tay OEB, to B. Waveform 1 6.0 80 | 105 55 12.0 
buy Transition time, B Port Test Circuit and 0.5 
ta 1.3V to 1.7 V, 1.7V to 1.3V - Waveform 


AC SETUP REQUIREMENTS 


T, = 0°C to +70°C 
= V.. = 5V+10%. 
SYMBOL PARAMETER cc cc 











t (H) Set-up time 
t (L) A, to Le, 
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TM-Bus Transceiver FAST 74F777 


AC WAVEFORMS 





An: By: OEB pn 





Aq: Bn 





Waveform 1. Propagation Delay For Data To Output 


And Enable/Disable Time OEB To B, Waveform 2. Data Setup And Hold Times 
And LE Pulse Width 





OEA n Vv M Vv M 
t pz tpLz 
An Vm V op +0.3V 
—* 
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low Level 
And Output Disable Time From High Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 











TEST CIRCUIT AND WAVEFORMS 





AMP (V) 







PULSE 
GENERATOR 





NEGATIVE 
R PULSE 









Low V 
= — = = = = tru (t,) 
Test Circuit For 3-State Outputs On A Port 
true (ty) 
SWITCH POSITION ae 
TEST SWITCH 
t t closed 
PL2’ PZL 





Vay = 1.5V 
Input Pulse Definition 


























LU. INPUT PULSE REQUIREMENTS 
GENERATOR FAMILY 
74F | Amplitude | LowV jRep. Rate | ty | try] top 
= = = => = A Port 3.0V 0.0V 1MHz 500ns | 2.5ns| 2.5ns 
Test Circuit For Outputs On B Port 
B Port 2.0V 1.0V 1MHz 500ns | 4.0ns| 4.0ns 
DEFINITIONS 
Re = Load resistor; see AC CHARACTERISTICS for Cy = Load capacitance includes jig and probe capaci- 
value. tance; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capaci- Ry = Pull up resistor; see AC CHARACTERISTICS 
tance; see AC CHARACTERISTICS for value. for value. 


R,= Termination resistance should be equal to Zout of 
pulse generators. 
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FAST 745779 
Counter 


8-Bit Bidirectional Binary Counter (3-state) 





FAST Products 


FEATURES 


Multiplexed 3-state vO ports for 
bus oriented applications 


Built-in look-ahead carry capabil- 
ity 

Center power pins to reduce 
effects of package inductance 
Count frequency 145MHz typical 
Supply current 90mA typical 

See 'F269 for 24 pin separate I/O 
port version 

See F579 for 20 pin version, 


version of the 'F799 


DESCRIPTION 


The 74F779 is fully synchronous 8-stage Up/ 
Down Counter with multiplexed 3-state I/O 
ports for bus-oriented applications. All con- 
trol functions (hold, count up, count down, 
synchronous load) are controlled by two 
mode pins (Sp.S ). The device also features 
carry look-ahead for easy cascading. All 
state changes are initiated by the rising edge 
of the clock. When CET is HIgh the data 


PIN CONFIGURATION 





= 
* See 'F1779 for extended function I 








TOP VIEW 














TYPE TYPICAL f yay TYPICAL Woag 
74F779 145MHz 90mA 
ORDERING INFORMATION 


















COMMERCIAL RANGE 
Veo = 5V+10%; Ta = 0°C to +70°C 
N74F779N 
N74F779D 






PACKAGES 


16-Pin Plastic DIP 


16-Pin Plastic SOL 









INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 









































PINS DESCRIPTION 74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 
Data inputs ef 3.5/1.0 70p1A/0.6mMA 
a, Data outputs | 150/40 |[s.0malz4ma 
x SS, __ |Select inputs | 1.0/1.0 | 20)A/0.6mA 
OE Output enable input (active Low) tl 1.0/1.0 | 20HA/0.6mMA | 
EP CET Count Enable Trickle input (active Low) 1.0/1.0 20A/0.6mA 
CP Clock input (active rising edge) 1.0/1.0 || 20uav0.6ma 
i TC Terminal count output (active Low) 50/33 1.0mA/20mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


outputs are held in their current state and TC += mended for use as a clock or asynchronous 
is held High. The TC output is not recom- _ reset due to the possibility of decoding spikes. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 








CTR Div 256 





4,5,8 CT=256 
45.8 CT-0 


Voc = Pin 13 
GND = Pin 4 
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Signetics 
Document No. 
ECN No. 


853-1269 


Date of issue 


September 27, 1989 
Product Specification 


Status 


FAST Products 





FEATURES 

¢ Arbitrates between 4 asynchronous 
inputs 

Separate grant output for each input 
+ Common output enable 

* On-board 4 input AND gate 
Metastable-free outputs 


DESCRIPTION 


The 74F786 is an asynchronous 4-bit arbi- 
ter designed for high speed real-time appli- 
cations. The priority of arbitration is deter- 
mined on a first-come first-served basis. 
Separate Bus Grant (BG) outputs are 
available to indicate which one of the re- 
quest inputs is served by the arbitration 
logic. All BG outputs are enabled by a 
common enable (EN) pin. In order to gen- 
erate a bus request signal a separate 4 
input AND gate is provided which may also 
be used as an independent AND gate. 
Unused Bus Request (BR_ ) inputs may be 
disabled by tying them High. 


The ‘F786 is designed so that contention 
between two or more request signals will 
not glitch or display a metastable condition. 
In this situation an increase in the BR_ to 
BG tp | may be observed. Atypical ‘F786 
has anh =6.6ns, t= .41ns and and Tp = 
Sysec. 


Where: 
h= Typical propagation delay through the 
device and t and], are evice parameter 


rived trom testOresults and can mos 
nearly be defined as: 


FTetaAaens Heder aA Bh S raion 


T,= A function of the measurement of the 
propensity of a latch to enter a metastable 


FAST 74F786 


Asynchronous Bus Arbiter 


4-Bit Asynchronous Bus Arbiter 


TYPE 


DELAY 
6.6ns 


N74F786 


ORDERING INFORMATION 
PACKAGES 


16-Pin Plastic DIP 
16-Pin Plastic SO 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






B 


oO 
wo 


O}l ow 
oS 


A AND gate inputs 


o 


R 
N 
Oo 


<j} mi 
a 


U 





NOTE 


TYPICAL PROPAGATION 


Common Bus Grant output o/1.0 
enable input (active Low) 1.0/1. 
AND gate output 150/40 


Bus Grant outputs (active Low) 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


55mA 








COMMERCIAL RANGE 
Vee = 5V+10%; Ty = 0°C to +70°C 


N74F786N 


N74F786D 





LOAD VALUE 
HIGH/LOW 


20pA/1.8mA 










20pA/0.6mA 


1.0/1.0 









20pnA/0.6mA 










3.0mA/24mA 


150/40 3.0mA/24mA 








One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


state. T, is also a very strong function of 
the normal propagation delay of the de- 
vice. 


For further information, please refer to the 
‘F786 application notes. 


The BR_ inputs have no inherent priority. 
The arbiter assigns priority to the incom- 
ing requests as they are received, there- 
fore, the first BR asserted will have the 
highest priority. When a bus request is 
received its corresponding bus grant 
becomes active, provided that EN is Low. 
If additional bus requests are made during 
this time they are queued. When the first 
request is removed, the arbiter services 
the bus request with the next highest 
priority. Removing a request while a 
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previous request is being serviced can 
cause a grant to be changed when arbi- 
trating between three or four requests. 
For that reason, the user should not re- 
move ungranted requests when arbitrat- 
ing between three or four requests. This 
does not apply to arbitration between two 
requests. 


If two or more BR_ inputs are asserted at 
precisely the same time, one of them will 
be selected at random, and all BG, out- 
puts will be held in the High state until the 
selection is made. This guarantees that 
an erroneous BG_ will not be generated 
even though a metastable condition may 
occur internal to the device. 

When the EN is in the High state the BG 
outputs are forced High. 


Philips Components-Signetics FAST Products 





















Product Specification 













































Bus Arbiter FAST 74F786 
AC ELECTRICAL CHARACTERISTICS 
LIMITS 
un = +25°C Th = 0°C to +70°C 
Voc =5V Voc =5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF on = 50pF UNIT 
Re = 5000 R, = 5002 
Max 
Propagation delay, 45 7.5 
Waveform 1 
A, B, C, D to Yout 45 7.5 
Propagation delay, 7.0 10.0 
Waveform 2 65 95 
5.0 8.0 
4.5 7.5 
Propagation delay, 
BR, to BG Waveform 3 7.0 10.0 























AC WAVEFORMS 





A, B, C,D 


Waveform 2. 
Bus Grant Delays 


BR, Vu 
BG, 
BR, 

pH 
BG 


Waveform 3. Bus Request to Bus Grant Del 


NOTE: aand b represent any of the Bus Requests or Grants. BG, Low- 
to-High transition and the BG, High-to-Low transition occur simultaneously. 


For all waveforms, Vu = 1.5V. 








Bus Request or Enable to 


Vu 


ay 








TEST CIRCUIT AND WAVEFORMS 
















































AMP (V) 
90% 
Vee NEGATIVE 
? PULSE 
ov 
trin(t ) 
PULSE 
ANP (V) 
R t 
POSITIVE 
L fe” Soi oa PULSE 
eae Ae = 2 Ae 10% 10% 
Test Circuit For Totem-Pole Outputs tw ov 
= 1.5V 
Peri input piles Definition 
RL = Load resistor; see AC CHARACTERISTICS for value. 
Cc = Load capacitance includes jig and probe capacitance; INPUT PULSE REQUIREMENTS 
see AC CHARACTERISTICS for value. FAMILY 
R, = Termination resistance should be equal to Z, ,, of Amplitude | Rep. Rate tH | UHL 
pulse generators. 74 3.0V 





1MHz | S00ns 2.5ns | 2.5ns 
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ECN No. 99465 


Date of issue April 25, 1990 
Status Product Specification 


FAST Products 





FEATURES 

High speed parallel registers with 
positive edge-triggered D-type flip- 
flops 

¢ High speed full adder 

8-bit parity generator 

* High impedance PNP inputs for light 
bus loading 

Center V.,, and GND pins and 
controlled output buffers minimize 
ground-bounce problems 

3-state outputs glitch free during 
power-up and power-down 
Broadside pinout 


DESCRIPTION 


The 74F807 Octal Bus, Shift/Count Trans- 
ceiver is designed to input data from either 
the A or B ports to an internal storage 
register. This data can then be shifted left 
with serial or parallel outputs, added to 
additional data that appears on the A-input 
with Carry In and Carry Out bits, incre- 
mented by the Clock Input or incremented 
by the Clock enabled with Carry In. An 8-bit 
odd parity generator is attached to the 
register Q Outputs. 


The data in the storage register can be 
presented on either the A or B ports for 
output. 


FAST 74F807 


Octal Shiff/Count Registered 
Transceiver with Adder and Parity 
(3-State) 













TYPICAL SUPPLY CURRENT 
(TOTAL) 






TYPE TYPICAL fray 


74F 807 115MHz 


ORDERING INFORMATION 


PACKAGES 


28-Pin Plastic DIP (300 mils) 
28-Pin SOL 


28-Pin PLCC 













COMMERCIAL RANGE 
Vec = 5VL10%; Ty = 0°C to +70°C 
N74F807N 
N74F807D 
N74F807A 
























NOTE: 

1. To be released in May, 1990 

2. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) fora 
discussion of thernmal consideration for surface mounted devices. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
pms | _pesorierow | rcnntow | “Hientow 
a 

2A 
Sa Data I/O outputs 150/40 3.0mA/24mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
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Octal Shift/Count Transceiver 


DIP PIN CONFIGURATION PLCC PIN CONFIGURATION 


FAST 74F807 


LOGIC SYMBOL(IEEE/IEC) 








site siz iis tle! ho) i 
A, MGNDGNDA, Ag Ay 












JOULNOD HaiLSID3aY 


PARITY 


Voc = pin 22 
GND = pin 7, 8 
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Octal Shift/Count Transceiver FAST 74F807 





FUNCTION TABLE 


INTERNAL | 
INPUTS DATA I/O 
REGISTER CUTEUT OPERATING MODE 







































we lee]s,[s[ elem oa [8 _(starour 
Ex. fe. Gok Te X L L L L 
L}xX it }tH{|x {xix X L L Zz Li Clear 
bx R LE | eax x X L z L L 
CVSI/CE| CVSIICE + a, + Gahan CUSICE +a, +4.) Coy, | Add Mode w/Carry In 
H|}T }H] LCL THI L H Zz q+ 1 TC(1) 
nd 
Ge aC a ee Gd Qo tt Z Toy |-count pie Enable 
Hi fT JE] LL] HY ek H qo +1 Gio + 1 TC(1) 
H|X |H| LL HI L L qo TC(1) 
H| Xx L H L H L L 2 TC(1) Count w/Count Enable 
Be 3c Uae ae Ba a al iE Go TC(1) (hold) 
HiT |H]L}]tL}]H] H xX Gro + 1 TC(1) 
H} T }L}]H I] L}] HI] H X TC(1)  |Count wo/Count Enable 
HiT |}L]e}L}] HI] H x Qn + 1 TC(1) 
H}T JH LHI LIL (3) Q, 
H| Tf L H H L L Z Q, Shift 
Bak ot eee SG Fa (3) Q : 
H} tT |H]|HIHI|LI] HI xX 2 Parity (2) 
H| T |H]L TH] LI H X Ano Parity (2) Load A Inputs 
H} T |] L]X |H] LI H X xX Parity(2) 
H| T |}H]|H JH] HI L xX bio Parity (2) 
H}| T |} tL }]H JH IH] L X bio Parity(2) Load B Inputs 
H} T /X {LHI HEL x ac Parity (2) 
H}xX {tL |H IH IH] H Xx z Parity(2) 
H}X |/H|L ITH {HI H X a6 Parity (2) Hold 
Het fee eke Re AE! OH X 6 Parity(2) 





H = High voltage level. 

L = Low voltage level. 

a, b, q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition. 

X = Don't care. 

Z = High impedanca. 

T. Low-to-High clock transition. 

(1) =Terminat count is High when the output is at terminal count (HHHHHHHH). 

(2) = Parity is High for odd number of internal register bits High, Low for even number of internal register bits High. 
(3) = CVSI/CE Q,-> Q,, ete. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 













SYMBOL PARAMETER RATING UNIT 


Vin Input voltage : -0.5 to +7.0 Vv 


Input current -30 to +5 
-0.5 to +Voc 
48 
0 to +70 
-65 to +150 



























Voltage applied to output in High output state 








Current applied to output in Low output state 





Operating free-air temperature range 





Storage temperature 





RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER 
Supply voltage 


High-level input voltage 


iL Low-level input voltage 





IH: 
Input clamp current 
High-level output current 


V, 
| 

lo 
lo Low-level output current 


Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


_ SYMBOL 






















- PARAMETER 










Vog = MIN, V;, = MAX 


High-level output volt 
igh-level output voltage V4 = MIN, Io, = MAX 







OH 






Vog = MIN, V,, = MAX 
| Viy = MIN, Io, = MAX 


Vv Input clamp voltage Vog = MIN, I = hk ; 
Input current at maximum input voltage Voc = MAX, V, = 7.0V re i 
High-level input current Vog = MAX, V, = 2.7V he al 
Low-level input current Voc = MAX, Vi = 0.5V | | 

Off state output current, a: = 
lozHt iy High-level voltage applied Noo = Ngee 


Off state output current, 













Low-level output voltage 













ee 










IK 
hy 
Me 

























| V.. = MAX, V,, = 0.5V 
oz Low-level voltage applied cc o | 












Supply current (total) 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V,T, = 25°C. 

3. Not more than one output should be shorted at a time. For testing J S! the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


los 
loc 
ES: 
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AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


fi Maximum clock frequency 
Propagation delay 11.5 8.0 13.5 
PLH 
OP to A, oF B, (Load) Waveform 1 9.5 45 10.0 ns 
Sensis [wees TE De EL Bs | 








LIMITS 

















Th = 425°C Ty = 0°C to +70°C 





Vee =5V Vec = 5V+10% 
TEST CONDITION Cc = 50pF Cc. = 50pF UNIT 
Re = 5002 R = 5002 





Waveform 1 

















CP to A, or B (Shift) 
14.0 8.0 15.5 


Byonadalion delay 
CP to A, or B (Count) Wavetom’1 9.5 45 10.0 
Propagation delay oe 8.0 13.5 
CP to B (Add) Waveloon 45 10.0 
Propagation delay 17.5 19.5 22.5 15.5 26.5 
‘PLH 
fa: CP to STATOUT(Load A) Wavelgymt 125 | 145 170 | 115 | 19.0 : 
Propagation delay 11.0 15.5 95 18.0 
teLH 
CP to STATOUT(Shift) Wavelorm 1 7.0 15 | 65 12.0 nS 
Propagation delay Ke . 12.0 15.0 9.0 17.0 
tL 
CP to STATOUT(Count) Wayetemm| 8.0 110 | 60 | 115 ns 
t Propagation delay . = 15.0 18.0 11.5 
PLH Waveform 1 
CP to STATOUT(Add) 10.5 13.0 8.0 
Propagation delay 
MA to A oe B, Waveform 3 8.0 11.0 6.0 12.0 ns 
Propagation delay 
cw MA to STATOUT(Load A) Wavelotm:s ns 
Propagation delay 
ae MR to STATOUT(Shitt) Wavetom:9 
Propagation delay 
MA to STATOUT(Count ) Wavelorms 
Propagation delay 
MA to. STATOUT(Add) meayelornng 
Propagation delay 6.5 14.0 5.5 26.5 
A, to STATOUT(Add) Wavetohm 4 8.0 | 14.0 75 27.0 ns 
Propagation delay 17.0 28.0 
tor | CUSVCE to STATOUT Wayeins 200 | 295 | "S 
t Propagation delay 8.0 7.0 14.5 
PLH 
S_ to STATOUT(Load A) Meus 7.5 70 | 17.0 e 
Bropadatcn delay 5.5 
PLH 
S_to STATOUT(Load B) Watoionn 4 7.0 ae 
Propagation delay 19.0 23.5 17.0 27.5 
PLH 
Ea S_ to STATOUT(Add) wavelonne 18.5 230 | 175 | 260 a 
Piopagalion delay 6.0 8.0 5.0 12.0 
Hi S_ to STATOUT(Shift) wavelonn'S B80 | 95 7.0 13.5 ae 
Output Enable time Waveform 6 7.0 8.0 
OEA to A, or OEB to B., Waveform 7 8.5 9.0 
PHZ Output Disable Gm time Waveform 6 7.5 2.0 
toiz OEA to A, or OEB to B Waveform 7 8.5 3.0 








a 
n 

















- 


a 
n 





3 
n 
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AC SETUP REQUIREMENTS 



































































LIMITS 

Ty = +25°C = 0°C to +70°C 
SYMBOL PARAMETER TEST CONDITION °° : ae oe : ee UNIT 
R, = 5002 R, = 5002 
n BOP i Waveform 5 ae a a a ns 
eer hou waves | og | | |g Pm 
mone [ee] [ee | 

i wns ff el 
eee! 





Waveform 3 


| tL) | MR Pulse width, Low 
Waveform 2 Bee =| 20 . ns 


Recovery Time, MR to CP 
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STATOUT 


Pulse Width, and Maximum Clock Frequency 


MB 
Vu ——- tw(l) _ Vu 
‘ i t LH t put? 
nor An 
STATOUT VM Vu 


Waveform 3. Propagation Delay, Master Reset to Data 
or Master Reset to STATOUT 


A, By oh 


CISVCE 






cp 


OEB or OE Vu Va 


And Output Disable Time From High Level 


tpzH Upuz 4 ‘ 
-0.3V 
B,or A, Vu OH o 


Waveform 6. 3-State Output Enable Time To High Level 





Vin Vu. 
t Rec 
cp Vig 


Waveform 2. Master Reset to Clock Recovery Time 


ALS, 
CVSICE Vu Vy 
ee, 


STATOUT Vu Vu 


Waveform 1. Propagation Delay, Ciock Input To Outputs, Clock 


Waveform 4. Propagation Delay, Select to STATOUT, 
CI/SVCE to STATOUT or Data to STATOUT 


Waveform 5. Data Setup And Hold Times 


OEB or OEA Vu Vu 


oie ee 
Va 
Bnor A, = Voir0.3V 


Waveform 7. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 











TEST CIRCUIT AND WAVEFORMS 
[ : 


Voc 







PULSE 
GENERATOR 


Test Circuit For 3-State Outputs 
SWITCH POSITION 
TEST SWITCH 





torz closed 

tozt closed 

All other open 

DEFINITIONS 

Ri = = Load resistor; see AC CHARACTERISTICS for value. 
Cc. = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour of 
pulse generators. 
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AMP 
t0% (Vv) 
NEGATIVE 
PULSE 
ov 
trun (t,) 
tre (t)) 
AMP (Vv) 


POSITIVE 
PULSE 


“10% 







10% 
tw 


Va = 1.5V 
Input Pulse Definition 




















INPUT PULSE eid 
FAMILY 
Amplitud Rep. Rate ays bu | SH 
3.0V 1MHz | 00ns 2.5ns | 2.5ns 
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FEATURES 

* High speed parallel registers with 
positive edge-triggered D-type flip- 
flops 

* High performance bus interface’ 
buffering for wide data/address 
paths or busses carrying parity 

« High impedance PNP base inputs 
for reduced loading (20A in High 
and Low states) 


+ I Is 201A vs 10001A for AM29821 






Date of issue 





L : 
series 


» Buffered control inputs to reduce 
AC effects Soe 

Ideal where high speed, light 

loading, or increased fan-in as 

required with MOS microproces- 

sors 

Positive and negative over-shoots 

are clamped to ground 

3-state outputs glitch free during 

power-up and power-down 

Slim Dip 300 mil package 

Broadside pinout compatible with 

AMD AM 29821-29826 series 


Outputs sink 64mA and source 
24mA me 5 


DESCRIPTION 


The 74F821 series Bus Interface Regis- 
ters are designed to eliminate the extra 
packages required to buffer existing reg- 


isters and provide extra data width for’ 


wider data/address paths of busses carry- 
ing parity. 


The 'F821/F822 are buffered 10-bit wide 
versions of the popular 'F374/F534 func- 
tions. 
The'F822 is the inverted output version of 
‘F821, 


The74F823 and 74F824 are 9-bit wide 


. | 74F821, 74F822 


FAST 74F821/822/823/ 
894/825/826 


Bus Interface Registers 


74F821/74F822 10-Bit Bus Interface Registers, NINV/INV (3-State) 
74F823/74F824 9-Bit Bus Interface Registers, NINV/INV (3-State) 
74F825/74F826 8-Bit Bus Interface Registers, NINV/INV (3-State) 


TYPE TYPICAL f _. TYPICAL SUPPLY CURRENT 
MAX (TOTAL) 













ORDERING INFORMATION 












COMMERCIAL RANGE 
Voc = 5V+10%; Ty = 0°C to +70°C 
N74F821N, N74F822N, N74F823N, 
N74F824N, N74F825N, N74F826N 


N74F821D, N74F822D, N74F823D, 
N74F824D, N74F825D, N74F826D 








PACKAGES 


24-Pin Plastic SLIM DIP 
(300mil) 


24-Pin Plastic SOL 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 


20pA/20pA 


74F(U.L.) 


Fo 
a 
‘F824 





RA [Wasorestinpt acne tow) | 100.085 | 2OnAO.A 
GE [opt ene pi acne Law) | 100.039 | eon 04A 

0, [aaipue 8 Sr 
ZO.ARDIA 
224A 
ee, pu (ot 
3, 


‘F825 
"F826 


DONOR 
yn 

1200/106.7 | 24mA/64mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
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Bus Interface Registers FAST 74F82 1 /822/823/824/825/826 


LOGIC DIAGRAM for ‘F823 








— 14 
CE 





Vog=Pin 24 
GND=Pin 12 Qn = Q2 Q@, @& a Q, Q 











LOGIC DIAGRAM for 'F824 
















—— 14 Do Dy D2 D3 Dy Ds Dg D7 0; 
cE 5 6 7 8 
\/ \Z \/ \/ 
O C) C) C) 
a fa |! fee fa fe 
O O ©) O) () () C) 
D cP] Up cp] Up cp! Up cp p cp] Yp cp 
R @Q R @Q R Q R @Q Q R Q R Q 
2M, cle eee ie a a 
MR 
—" eetaes ca dg lee tae 
Vec=Pin 24 23 22 21 20 19 18 17 15 
GND=Pin 12 Qy Qy Q2 Qs Q, Q. Q, Q, Qs 









































NESTS OPERATING MODE 
OE MR CE* | cP 
L L xX X Clear 
E 2 E - d Load and read data 
L H L tT 
L H H X Hold 
H X xX X High impedance 





H = High voltage level 

L = Low voltage level 

h = High state must be present one setup time before the Low-to-High clock transition 

| = Low state must be present one setup time before the Low-to -High clock transition 

T= Low-to-High clock transition 

X = Don't care 

NC = No change 

Z= High ‘ees es voff" state ws o pee 

= Since input 1S sensitive to very short (<ans) Mign-10-LOW-to-Hign | going spikes 

while CP ts High, users should avoid the use of decoders or other potentially 


glitch prone devices on the CE input. 
ee ee ee ees eee ee ee eee ee ee eee ee ee ee ee ee ee ee es 
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Bus Interface Registers FAST 74F821/822/823/824/825/826 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise ncted.) 



























































LIMITS 
SYMBOL PARAMETER TEST CONDITIONS’ 2 UNIT 
Typ” | Max 
| | Voc = MIN, t10%Vog V 
Vi = MAX, lop = 15mA 
: Vin = MIN t5%V V 
Von High-level output voltage ce 
Voc = MIN, £10%Voq i 
Vii = MAX, loyy =-24mA 
Vig = MIN t5%Vocg Zi V 
Nog = MIN, +10%Va, 0.55 | V 
Vor Low-level output voltage Vi = MAX, Io, =54mA 7) 
= t5%V 0.42|055 | V 
Vig = MIN cc | 
Vik Input clamp voltage Voc = MIN, ty = hy -0.73 | -1.2 Vv 
re Input current at maximum input voltage Voc =0.0V, Vv, = 7.0V 100 ee 
Vi High-level input current Vec = MAX, V, =2.7V 
Me Low-level input current Vog = MAX, V, = 0.5 V 
Off-state output current, = 2 
lozH High-level voltage applied Voc = MAX, Vg = 2.7V 
Off-state output current 
| ’ Van = MAX, V, = 0. 
O2L Low-level voltage applied ce Yon 8 


log | Short-circuit output current? Voc = MAX 
































Voc = MAX 
locH 
‘F823 
‘F824 loot Voc = MAX 
lec Supply current 
(total) CCZ 
loc 
‘F825 
a26 | loot | © Voc = MAX 
[ lcoz 
NOTES: 





1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vo = 5V, Ta = 25°C. 

3. Not more than one output should be shorted ata time. For testing los: the use of high-speed test apparatus and/or sample-and-inold techniques are prefe.able in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Bus Interface Registers 


FAST 74F821/822/823/824/825/826 





AC ELECTRICAL CHARACTERISTICS 
ir fe 





Maximum clock frequency 


SYMBOL PARAMETFR 


f Maximum clock frequency 


MAX 








TEST CONDITION 

























tory | Propagation delay ‘F821 ,'F823 

pHL | CP to Q, or Q, ‘F825,'F826 

t Propagation delay ‘F822 

PLH is 

mCP to pang:. |) avefonn | 
Propagation delay ‘F823, ‘F824 

PHL | MR to Q. or O "F825, ‘Faz6 | Waveform 2 

toz | Output Enable time Waveform 4 

toa OE, to Q, or Q, Waveform 5 

toyz Propagation delay Waveform 4 

toLz OE, to Q, or Q, Waveform 5 





AC SETUP REQUIREMENTS 


SYMBOL PARAMETER 
t.(H) etup time, High or Low 
t (4) D., to CP 
t(H) Hold time, High or Low 
t (Ly D_ to CP 
kk a 
tyw(H) CP Pulse width, 





Waveform 3 

















LIMITS 


Ty = 0°C to +70°C 












Vn = 5V 410% 
Cc cc 
C, = 50pF C, = 50pF UNIT 
R, = Ri = 5002 
MHz 





ns 










ns 
1.5 3.5 6.5 1.5 75 - 
15 3.5 6.5 1.5 7.5 
LIMITS 
= 0°C to +70°C 
Vag = 5V 410% 
cc 
C, = 50pF UNIT 






| 


ns 





ns 
— a a 


= 








Waveform 1 ns 
Waveform 3 ns 
ee ess ees ee ee ee ee —_ a = be = a m= aa Lt 
0.0 0.0 “"T 
Waveform 3 4 ns 
3.0 3.5 I 
ee eee ee ee eee eee = aa a a =a aa a as = 
Waveform 2 4.5 4.5 ns 
| Waveform 2 2.5 2.5 ns 





ty(L) High or Low 
on Setup time, High or Low 
t(L) CE toCP 
t(H) Hold time, High or Low ‘F823 
t(L) | CE to cP 'Fa24 
WD . ‘F825 
MR Pulse width 
L ; ‘F826 
Ww) | ow F82 
te Recovery time 
EC MR to CP 
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ECN No. 








Dio ave [Janay 198] | 
Status Product Specification 
FAST Products 
ae ee eo] ee es 
: FEATURES a 
* Specifically designed for Video 
I applications I 
| + Combines the 'F373, two 'F157s, — J 
I and the 'F166 functions in one I 
1 package I 
i + Interleaved loading with 2:1 mux I 
* Dual 8-bit Parallel inputs 
I * Transparent Latch on all “B” inputs l 
| —_- Guaranteed Serial Shift Frequency | 
I to 100MHz 
I * Expandable to 16- 
serial input 


DESCRIPTION 


The 74F835 is a high speed 8-bit parallel/ 
serial-in, serial-out shift register whose 
parallel inputs have been connected to an 
internal octal two-to-one multiplexer with 
all the ‘B’ inputs connected to an octal 
latch. 


This 24 pin partis specifically designed for 
video bit shifting, where interleaved load- 
ing is desired and parts count is critical. 
However, and It is useful in any design 
where a 2:1 mux input with a transparent 
latch is needed. 


PIN CONFIGURATION 





swvB 





TOP VIEW 








FAST /4F835 
shift Register 


8-Bit Shift Register with 2:1 Mux-in, Latched “B” inputs, 
and Serial Out 









































TYPICAL f TYPICAL SUPPLY CURRENT 
MAX 
TYPE (TOTAL) 
/ os 6 6eLTLCUM 
74835 150MHz 45mA 
a ee ee eee eee 
ORDERING INFORMATION 
COMMERCIALRANGE 
PACKAGES Vog = 5VE10%; Ty = 0°C to +70°C 
24-Pin Plastic Slim DIP (300 mil) N74F835N 
24-Pin Plastic SOL N74F835D 





: 
BUS ormore With ¥ INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 









74F(U.L.) | LOADVALUE 

















PINS DEScHIP non HIGH/LOW | HIGH/LOW 

Don - Oz, | Parallel data inputs 20pA/0.6mMA 
Dog - Dog | Latched Parallel data inputs 20pA/0.6mA 
| Ps Serial data input 20pA/0.6mMA 








l Shitt Register Clock input (active rising edge) 20pA/0.6mA | 









Mux Select 20nA/0.6mA | 
20pA/0.6mA 
20,A/0.6mA 


1.0mA/20mA 






Latch Enable input (for B inputs) 
Parallel Enable input 



















NOT 


E: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
















Os Dop Cig Dr DO D 


39 Dan Osp Deg Ore 
Doan Din Dax Dax Dan Osa 


Dea Dra 





Voc = pin 24 
GND = pin 12 


L nl 
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Shift Register | FAST 745835 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


LIMITS 
ee 
















SYMBOL PARAMETER TEST CONDITIONS' 
















Vog = MIN, Vy, = MAX +10%Vog 25 


High-level output voltage 


Vin = MIN, lon = MAX t5%Vog 








Voc = MIN, Vi, = MAX +10%Vio, 











Low-level output voltage 
Ving = MIN, Ig, = MAX 





Input clamp voltage Voc = MIN, I = NK 














Input current at maximun input voltage Voc =MAX, V, = 7.0V 





High-level input current Voc =MAX, Vi =2.7V 








Low-level input current Voc =MAX, Vv =0.5V 








Short circuit output current® . Voc =MAX 











eee eee ee eee ee ee ee eee ees ee ee eee ee ee eee ee ee ee ee eee ee ee ee ee ee es ee ee — 7 
loc | Supply current (total) Voc =MAX 45 | 65 mA| ‘J 
ee ee ee ees ees ees ees ee ee ee ee ee ee ee ee ee ee ee =— az 
NOTES: 


‘1, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vo, = 5V, T, = 25°C. 
3. Not more than one output should be shorted ata time. For testing log: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed Sast. 


AC ELECTRICAL CHARACTERISTICS 











LIMITS 
Ty = +25°C Ty = orc to +70°C 
Vec = 5V Voc = 5V+10% 
SYMBOL PARAMETER TEST CONDITION Cc. = 50pF Cc, = 50pF 
R. = 500Q 












UNIT 

































t Propagation delay 

a Waveform 1 ] Pe 
tou CP to Q, (Load) 

t Propagation delay 

PLH : Wavet ' 

tou CP to Q, (Shift) aveform i 


Da tp ‘i i ten sl 
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Shift Register FAST 74F835 


AC SETUP REQUIREMENTS 












































































































































LIMITS 
Tp = +25°C Ty = 0°C to +70°C 
Vee =5V Vec = 5V+10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = S0pF UNIT 
R, = 500Q 
t.(H) Setup time 
s Waveform 2 
t(L) Di, or DL, to CP 
t, (H) Hold time 
h 
t(L) | Dj, or Dig to CP ea nee 
t.(H) Setup time 
i (L) D, to CP Waveform 2 
ak 
t,(H) Hold time 2.0 2.5 
t(L) | Dg to CP evens I 20 | 25 =| ss 
: ea i 
t.(H) Setup time Waveform 2 3.5 4.0 we 
t(l) | PEto cP I 35 | 40 | I 
Hold time Wane ee 0.0 Me 
PE to CP I 00 | Ie. 0.0 I 
Setup time ] 00 0.0 J 
D, to LE a Waveform 2 00 zi) 00 ns 
Hold time 3.0 4.0 
D_, to LE Waveform 2 J 30 40 a ns 
t.(H) Setup time | ; 45 r | 5.0 | 
t (L) SA/B to CP Waveform 2 I 45 5.0 i ns 
: — —t I 
Hold time 0.0 | 00 | | 
SAIB to CP Waveform 2 I 00 0.0 
Clock pulse width, Tas =H, 5.5 I 
High or Low Waveform 1 ] 45 il 5.0 is 
Latch Enable pulse width, i 7 I 
High Waveform 1 I 45 a 5.0 I ns 
ee| 
I i 
Ds ’ PE 
Daa One Vu Va Vu Va 
ane t,(H) t,(H) t(L) ty(L) 
Qa, Sey“ Vu cP, LE Va of tw(H) >KYe Vu 
Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Data and Select Setup and 
Clock Pulse Width, and Maximum Clock Frequency Hold Times 
NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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FAST Products 


FEATURES 

High speed parallel latches 

Extra data width for wide address/ 
data paths or busses carrying 
parity 

High impedance NPN base input 
structure minimizes bus loading 
I, is 201A vs 10001A for AM29841 
series 

Buffered control inputs to reduce 
AC effects 

Ideal where high speed, light 
loading, or increased fan-in are 
required as with MOS micro- 
processors 

Positive and negative over-shoots 
are clamped to ground 

3-state outputs glitch free during 
power-up and power-down 

48mA sink current 

Slim Dip 300 mil package 
Broadside pinout 

Pin-for-pin and function compat- 
ible with AMD AM29841-846 series 


DESCRIPTION 


The 'F841-'846 bus interface latch series 
are designed to provide extra data width 
for wider address/data paths of busses 
carrying parity. 


The 'F841-'F846 series are functionally 
and pin compatible to the AMD AM29841- 
AM29846 series. 

The 'F841 consists of ten D-type latches 
with 3-state outputs. The flip-flops appear 
transparent to the data when Latch En- 
able (LE) is High. This allows asynchro- 
nous operation, as the output transition 
follows the data in transition. On the LE 
High-to-Low transition, the data that 
meets the setup and hold time is latched. 
Data appears on the bus when the Output 








FAST 74F841/842/843/844/ 
815/846 


Bus Interface Latches 


‘F841/'F842 10-Bit Bus Interface Latches, NINV/INV (3-State) 
'F843/'F844 9-Bit Bus Interface Latches, NINV/INV (3-State) 
'F845/F846 8-Bit Bus Interface Latches, NINV/INV (3-State) 


TYPICAL PROPAGATION 
DELAY 


74F841, 74F842 5.5ns 


74F843, 74F845 


74F844, 747846 
ORDERING INFORMATION 


PACKAGES 










TYPICAL SUPPLY CURRENT 
(TOTAL) 


60mA 














60mA 












COMMERCIAL RANGE 
= 5Vt10%; T, =0°C to +70°C 
N74F841N, N74F842N, N74F843N, 
N74F844N, N74F845N, N74F846N 
N74F841D, N74F842D, N74F843D, 
N74F844D, N74F845D, N74F846D 
















24-Pin Plastic Slim DIP 
(300mil) 





24-Pin Plastic SOL 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






















Latch Enable input 






Data outputs 





NOTE: 


74F(U.L) | LOADVALUE 
rs DESCRIPTION HIGH/LOW | HIGH/LOW 
D, Data inputs 1.0/0.033 20pA/20pA 





Output Enable input (active-Low) 


LE 
| MR Master Reset input (active-Low) 1.0/0.033 
| PRE | Preset input (active-Low) 1.0/0.033 
| a | Data outputs 1200/80 
Q, 














1.0/0.033 


1.0/0.033 


20pA/20 A 
20pA/20pA 
20nA/20A 
20pLA/20LA 
24mA/48mA 
24mA/48mA | 






















1200/80 








One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


Enable (OE) is Low. When OE is High the 
output is in the High-impedance state. 


The 'F842 is the inverted output version of 
‘F841. 

The ‘F843 consists of nine D-type latches 
with 3-state outputs. In addition to the LE 
and OE pins, the 'F843 has a Master 
Reset (MR) pin and Preset (PRE) pin. 
These pins are ideal for parity bus inter- 
facing in high performance systems. 
When MR is Low, the outputs are Low if 
OE is Low. When MR is High, datacan be 
entered into the latch. When PRE is Low, 
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the outputs are High, if OE is Low. PRE 
overrides MR. 

The 'F844 is the inverted output version of 
‘F843. 

The ‘F845 consists of eight D-type latches 
with 3-state outputs.In addition to the LE, 
OE, MR and PRE pins, the 'F845 has two 
additional OE pins making a total of three 
Output Enables (OE,, OE,, OE.) pins. 
The multiple Output Enables (CE,, OE,, 
OE,,) allow multiuser control of the inter- 
face, e.g., CS, DMA, and RD/WR, 

The'F 846 is the inverted output version of 
‘F845. 


Philips Components-Signetics FAST Products Product Specification 


Bus Interface Latches | FAST 74F841/842/843/844/845/846 


AC WAVEFORMS 








| aaa a eee ee ee ee eee ee ee 
a @ 
ne n 





mS cai ia cee 


Wavetorm 3. Master Reset and Preset Pulse Width, Master Reset and 
Preset to Output Delay and Master Reset and Preset to Latch Enable 

Recovery Time : 
oF 
n 








n n 
Waveform 5. 3-State Output Enable Time To High Level And Output Waveform 6. 3-State Output Enable Time To Low Level And Output 
Disable Time From High Level Disable Time From Low Level 
NOTE: For all waveforms, Vu = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 








TEST CIRCUIT AND WAVEFORMS 




















om ANP (V) 
NEGATIVE 
PULSE 
ov 
tre (t,) trin @t,) 
Test Circuit For 3-State Outputs tre Me aii 
SWITCH POSITION POSITIVE 
SWITCH 10% 
tw ov 


closed 
VM = 1.5V 


Input Pulse Definition 


closed 


All other Open 
DEFINITIONS 











. INPUT PULSE REQUIREMENTS 







Re = Load resistor; see AC CHARACTERISTICS for value. FAMILY 

CG = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zout of 
pulse generators. 


Amplitude 





74F 3.0V 
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Status Product Specification 





FAST Products 





FEATURES 

High impedance NPN base inputs 
for reduced loadling (20,A in High 
and Low state) 


Stores 16-Bit-Wide data inputs, 
multiplexed 8-Bit outputs 


Propagation delay 7.0ns typical 
Power supply current 70mA typical 


DESCRIPTION 


The 74F 1604 is a Dual Octal Transparent 
Latch. Organized as 8-bit A and B 
latches, the latch outputs are connected 
by pairs to eight 2-input multiplexers. A 
Select (SELECT A/B) input determines: 
whether the A or B latch contents are 
‘multiplexed to the eight outputs. Data 
from the B inputs are selected when 
SELECT AB is Low: data from the A 
inputs are selected when SELECT AB is 
_ High. Data enters the latch on the falling 


PIN CONFIGURATION 





TOP VIEW 








FAST 74F 1604 


LATCH 


Dual Octal Latch 


TYPICAL PROPAGATION 
DELAY 


7.0ns 


TYPE 





74F 1604 


. ORDERING INFORMATION 









PACKAGES 
28-Pin Plastic DIP 
28-Pin Plastic SOL 





N74F1604N 
N74F1604D 





TYPICAL SUPPLY CURRENT 
(TOTAL) 








COMMERCIAL RANGE 
Veg = 5V410%; T, =0°C to +70°C 











INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 
A, 8, Data inputs 
SELECT AB | Select input 
LE 
Q i Q, 
NOTE: 


Data outputs 







Latch Enable input (Active Low) 





74F(U.L) | LOADVALUE 
HIGH/LOW HIGH/LOW 
1.0/.033 20pA/20pnA 
1.0/.033 20pA/20pnA 
2OWAIZONA 
1Lomav2oma 














One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


edge of the Latch Enable (LCE) input. The 
Latch remains transparent to the data 
inputs while LE is Low, and stores the 


LOGIC SYMBOL 


3°45 6 7 8 8 10 27 26 25 24 23 22 21 20 


Ao BoA; By Ap B2Ay By Ag By AsBs Ag 8g A7B, 


9 402030,050,0, 


18 1312 111617 18 19 


Voc = Pin 28 
GND = Pin 14 
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data that is present one setup time before 
the Low-to-High Latch Enable transition 


LOGIC SYMBOL(IEEE/IEC) 








Signetics 


[Deamon [ 


Date of issue August 23, 1989 
Status 


FAST Products _ 















Preliminary Specification 





FEATURES 


* Consists of 10 bit wide 4-1 muitl- 
plexer 

* Separate address latch input for 
each channel 

« 3-state address outputs 

¢ Designed for address multiplexing 
of dynamic RAMs and other applica- 
tions 


PRODUCT DESCRIPTION 


~The 'F1760 is a 10 bit wide 4-1 multi- 
plexer. Each 10-bit channel has a sepa- 
rate address latch enable pin thus elimi- 
nating the need for external address 
latches. The 'F1760 has acommon pair of 
Select (SEL,, SEL,) inputs to select be- 


tween channels and a common Output 
Enable (OE) pin to control the 3-State 
outputs. 


FAST 74F 1760 | 
4-\Way Latched Address 
Multiplexer 





TYPICAL PRPAGATION | TYPICAL SUPPLY CURRENT 


TYPE 
DELAY (TOTAL) 


[Tar 760 [ss 8 ma 
ORDERING INFORMATION 


COMMERCIAL RANGE 
Vog = SV + 10%; T,=0°C to 70°C 
64-Pin Plastic DIP 74F1760N , 
68-Pin PLCC foarte 74F1760A 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| 74F(U.L.) | LOAD VALUE 
Ps | pEScuirueN HIGHLOW| — HIGH/LOW 
AA, | Address Inputs 20 pA/0.6 mA 
BB, | Address Inputs 20 pA/0.6 mA 





























Ag-Ag 

B,-By 

Address Inputs 1.0/1.0 20 pA/0.6 mA 
Address Inputs "20 pA/0.6 mA 
SEL,-SEL,} Select Inputs 20 pA/0.6 mA 
Address Latch Enable input 20 pA/0.6 mA 
Address Latch Enable input 20 pA/0.6 mA 
: 

Address Latch Enable input 20 pA/0.6 mA 
Q,-Q, 
OTE: 


Output Enable input 1.0/1.0 20 pA/0.6mA - 
faa, | Address Outputs 15 mA/24 mA 


N 
One (1.0) FAST Unit Load is defined as 20 uA in the HIGH state and 0.6 mA in the LOW 
state. 


Address Latch Enable input 1.0/1.0 20 pA/0.6 mA 
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4-Way Latched Address Multiplexer FAST 74F1760 


PIN CONFIGURATION 


Qy 9, G2 Qy Qy GND GND GND GND Q, Q, Q, QQ, Qg GND GND 


By Bs Be By Bg Bg ALE Vee Mec Yeo So Sy Sz Ss Sa SS ME 


TOP VIEW 
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4-Way Latched Address Multiplexer | FAST 74F 1 760 


PIN a 


SYMBOL 


o7Ag 


TYPE NAME AND FUNCTION 
PLCC 
se 
6-15 


"a [ia 
1-2 
ere Geiger So eet ta 
isa7 | 2020| wus [Adtoortpes 
Fone | aoe RCRA 
[16 [tow [ss tac enetr8j8 
a0 [hoa | aes aero, 
at [ to [Ass tare tr0y0, 
Te 
ccs 
Dae 


Cc 


D 


Output Enable input 


Outputs | Address outputs 


Fae 
ptt [Pa 
mr 
[556 [ea 
850, | aea8 [a 
Dae, [a 
Ne 
aes a 
Pas 
3 
a 
pea 


44-48, | 47-51, 
51-55 | 56-60 





O 
o, 
a 
o 


BLOCK DIAGRAM 






MULTIPLEXER 


ALE, 
SEL) ee ee ee | 
SEL 
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4-Way Latched Address Multiplexer FAST 74F1760 
FUNCTION TABLE 
A | Bo"By | ALE, | C,-C, | ALE, | D,-D, | ALE, SEL, | Q,-Q,| OE COMMENTS 
XX XX XX XX XX XX XX Hi-Z | High Outputs 3-stated 
XX xXx XX XX XX XX XX XX Xx A-inputs latched into latch A 
XX XX XX XX Low ja 072g Low @p-@g appear on YoY outputs 
XX XX xx xXx XX xX xXx B-inputs latched into latch B 
XxX XX XX XX Low | by-bg | Low by-bg appear on Y,-Y, outputs 
c [ xXx xx Xx C-inputs latched into latch C 
09 
Coty a Note | XX | XX High “Cy appear on Y,-Y, outputs 
dy -d, I XX D-inputs latched into latch A 
XX | XX =a do-dg | Note High | do-dy | Low | 4o-4g appear on Yq-Y, outputs 




















NOTE: 
ALE n May be High (transparent mode) or Low (if data has been latched previously by a High to Low transition on ALE... 


ABSOLUTE MAXIMUM RATINGS 


. PARAMETER 


Input current 








RATING 


cc Supply voltage -0.5 to +7.0 
Input voltage -0.5 to +7.0 


(Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 











UNIT 



































Storage temperature 














-30 to +5 
Voltage applied to output in High output state -0.5 to +Voc V 
Current applied to output in Low output state 500 mA 
Operating free-air temperature range 0 to +70 °C 
-65 to +150 °C 











PARAMETER 


LIMITS 


Nom 










Supply voltage 















5.0 














Vas High-level input voltage 
Vie Low-level input voltage 
lik Input clamp current 








High-level output current’ 








Low-level output current” 











Th Operating free-air temperature range 

















NOTE: 
1. Transcient currents will exceed these values in actual operation 


August 23, 1989 
q 183 


Philips Components-Signetics FAST Products 


4-Way Latched Address Multiplexer 


DC ELECTRICAL CHARACTERISTICS 


Preliminary Specification 


FAST 74F1760 


(Over recommended operating free-air temperature range unless otherwise noted.) 





SYMBOL PARAMETER 
-+— 









High-level output voltage 





Low-level output voltage . 

















LIMITS 















TEST CONDITIONS! UNIT 





Min 
110%Vo, | 25 
45%, | 27 


3 9, . 


+1 0%Vog 












































OL t5%V og [ . V 
| 4 HOKVo9 | a 0.45| 0 = V 
Vix Input clamp voltage Vec= MIN, \ = Mn -0.73; -1.2 Vv 
{ 
[ I, [ Input current at maximum input voltage Voc =0.0V, Vv, = 7.0V | 7] | 100 | pA 








ley a High-level input current 





Voc = MAX, Vi =2.7V 





Ie | Low-level input current 


| Short circuit output current? 














Supply current (total) 







Vec = MAX, Vv = 0.5V 


Voc = MAX -100 


















1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. Alll typical values are at V.,, = 5V,T, = 25°C. 


3. Io449 |S the current necessary to guarantee a Low to High transition in a 70Q transmission line. 


4. love is the current necessary to guarantee a High to Low transition in a 70Q transmission line. 


5. Not more than one output should be shorted at a time. For testing I,,, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |. tests should be performed last. 
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4-Way Latched Address Multiplexer FAST 74F 1760 


AC ELECTRICAL CHARACTERISTICS 








LIMITS 





T, = 0°C to +70°C 
Voc = SV 10% 
C, = 300pF UNIT 
R, = 702 








PARAMETER TEST CONDITION 




















Propagation ne 
































Waveform 1 
A, tn’ n’ a toQ 

Propagation delay 
SEL, S a, Waveform 2 
Output Enable time Waveform 4 
OE toQ 5 Waveform 5 
Output Disable time Waveform 4 
OE to Q, Wavetorm 5 











AC SETUP REQUIREMENTS 








LIMITS 












T, =+25°C T, = 0°C to +70°C 





















oo = 5V Yoo = 5V +10% 
SYMBOL PARAMETER TEST CONDITION C, =300pF e =300pF 
R, = 700 = 702 






a 
Setup time, High or Low 


A,B, +S, +0, to ALE, | Wavetoms | 
A, +B, +O, +0, to ALE, 

















Waveform 1. Propagation Delay, Address Waveform 2.Propagation Delay, SEL, inputs to 
input to output address outputs 








— 
Waveform 4. 3-State Output Enable Time To High Level Waveform 5. 3-State Output Enable Time To Low Level 
And Output Disable Time From High Level And Output Disable Time From Low Level 


NOTE: For all waveforms, Vu =1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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4-Way Latched Address Multiplexer 


TEST CIRCUIT AND WAVEFORMS 


Preliminary Specification 


FAST 74F1760 








“T 


Test Circuit For 3-State Outputs 
SWITCH POSITION 


closed 


closed 


All other 
DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for 

value. 

ce Load capacitance includes jig and probe capaci- 

tance; see AC CHARACTERISTICS for value. 
T= Termination resistance should be equal to Zour of 
pulse generators. 


open 
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AMP 
aoe ) 
NEGATIVE 
PULSE 
ov 
tra (ty) tan (t,) 
tie (t,) 
AMP (V) 
POSITIVE 
PULSE 
10% 
tw ov 


Val = 1.5V 
Input Pulse Definition 





INPUT PULSE REQUIREMENTS 





FAMILY 


Amplitude | Rep. Rate t 


‘w | ton THL 











74F 3.0V | 1MHz 500ns| 2.5ns | 2.5ns 
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FAST Products 


FEATURES 
* DRAM signal timing generator 
+ Automatic refresh circuitry 


¢ Selectable row address 
hold and RAS precharge times 


¢ Facilitates page mode accesses 
* Controls 1 MBit DRAMs 


+ Intelligent burst-mode refresh 
after page-mode access cycles 


PRODUCT DESCRIPTION 


The Signetics Intelligent Dynamic RAM 
Controller is a 1 MBit, single-port version 
of the 74F764 Dual Port Dynamic RAM 
Controller. It contains automatic signal 
timing, address multiplexing and refresh 


control required for interfacing with dy- - 


namic RAMs. Additional features have 


been added to this device to take advan-. 
tage of technological advances in Dy-. 


namic RAMs. A Page-Mode access pin 
allows the user to assert RAS for the 
entire access cycle rather than the pre- 
defined four-clock-cycle pulse width used 
for normal random access cycles. In 
addition, the user has the ability to select 
the RAS precharge time and Row-Ad- 
dress Hold time to fit the particular 
DRAMs being used. DTACK has been 
modified from previous family parts to 
become a negative true, tri-stated output. 
The options for latched or unlatched 
address are contained on a single device 
by the addition of an Address Latch 
Enable (ALE) input. Finally, a burst re- 
fresh monitor has been added to ensure 
complete refreshing after lengthy page- 
mode access cycles. With a maximum 
clock frequency of 100 MHz, the F1 763 is 
capable of controlling DRAM arrays with 
access times down to 40 nsec. 








November 17, 1989 


FAST 74F1763 
Intelligent DRAM Controller 
(IDC) 


Product Specification 
TYPICAL SUPPLY CURRENT 


TYPE 
(TOTAL) 


74F1763 100 MHz 150 mA 








ORDERING INFORMATION 


COMMERCIAL RANGE 
PACKAGES Voc = SV + 10%; T,=0°C to 70°C 


48-Pin Plastic DIP N74F1763N 
44-Pin PLCC a N74F1763A 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


RCP 


Refresh Clock Input 20 A/0.6 mA 
































RAO-9 Row Address Inputs 20 A/0.6 mA 


NOTE: 

One (1.0) FAST Unit Load is defined as 20 uA in the HIGH state and 0.6 mA in the LOW 
state. ; 

* FAST Unit Loads do not correspond to DRAM Input Loads. See Functional Description for 
details. : 








853-1406-98150 
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Intelligent DRAM Controller (IDC) FAST 74F1763 





BLOCK DIAGRAM 


PAGE 
cp 


PRECHRG RAS, CAS, MUX, DTACK 
HLOROW 


DOTACK 


TIMING 


REFRESH 
ARBITRATION 


BURST REFRESH MONITOR 
REFRESH ADDRESS COUNTER 


we) ROW ADDRESS LATC 


COLUMN ADOA. LATC! ei 


MULTIPLEXER 





DIP PIN CONFIGURATION PLCC PIN CONFIGURATION 


= 


PRECHRG 
RAS 
CAS 


wl] PRECHRG 
wi HLDROW 


oon @ YY F&F WwW NY 
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Intelligent DRAM Controller (IDC) FAST 74F1763 


PIN DESCRIPTION 


SYMBOL ol TYPE NAME AND FUNCTION 
| op _| pce . 
Active Low Memory Access Request input, must be asserted for the entire DRAM 
access cycle. REQ is sampled on the rising edge of the CP clock. 


REQ 48 
1 Active High Grant output. When High indicates that a DRAM access (inactive 
during refresh) cycle has begun. Asserted from the rising edge of the CP clock. 


Active Low Page-Mode Access input. Forces the IDC to keep RAS asserted for as 
long as the PAGE input is Low and REQ is asserted Low. 


Row Address Hold input. If Low will configure the IDC to maintain the row ad- 
dresses for a full CP clock cycle after RAS is asserted. If High will program the IDC 
to maintain row addresses for a 1/2 CP clock cycle after RAS is asserted. 


RAS Precharge input. A Low will program the IDC to guarantee a minimum of 4 
CP clock cycles of precharge. A High will guarantee 3 clock cycles of precharge. 
Input Clock input. Used by the Controller for all timing and arbitration functions. 


Refresh Clock input. Divided internally by 64 to produce an internal Refresh 
Request. 


Active Low, 3-state Data Transfer Acknowledge output. Enabled by the REQ input 
and asserted four clock cycles after the assertion of RAS. 3-stated when REQ 
goes High. 


sm Row Address inputs. 


Column Address inputs. Propagated to the MAO-9 outputs 1 CP clock cycle after 
Inputs | RAS is asserted, if HLDROW-=0 or 1/2 clock cycle later if HLDROW is 1. 


Active Low Row Address Strobe. Asserted for four clock cycles during each 

Output refresh cycle regardless of the PAGE input. Also asserted for four clock cycles 
during processor access if the PAGE input is High. If PAGE is Low, RAS is 
negated upon negation of PAGE or REQ, whichever occurs first. 


affect RAS to CAS timing. 


7-10 DRAM multiplexed address outputs. Row and column addresses asserted on 
MA0-9 45-20 Output | these pins during an access cycle. Refresh counter addresses presented on these 


outputs during refresh cycles. 


Active Low Address Latch Enable input. A Low on this pin will cause the address 
ALE 2 Input | latches to be transparent. A High level will latch the RAO-9 & CAO-9 inputs. 


19 
36-38 ieee +5 V + 10% Supply voltage. 


Active Low Column Address Strobe. Always asserted 1.5 CP clock cycles after the 
Output } assertion of RAS. Negated upon negation of REQ. HLDROW input pin does not 
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Intelligent DRAM Controller (IDC) 


FUNCTIONAL DESCRIPTION 

The 74F1763 1 Megabit Intelligent 

DRAM Controller (IDC) is asynchronous 

device with most signal timing being a 
function of the CP input clock. 


Arbitration: 

Once the DRAM's RAS precharge time 
has been satisfied, the REQ input is 
sampled on each rising edge of the CP 
clock and an internally generated re- 
fresh request is sampled on each falling 
edge of the same clock. When only one 
of these requests is sampled as active 
the appropriate memory cycle will begin 
immediately. Fora memory access cycle 
this will be indicated by GNT and RAS 
outputs both being asserted and for a 
refresh cycle by multiplexing refresh 
address to the MAO-9 outputs and sub- 
sequent assertion of RAS after 1/2CP 
clock cycle. If both memory access and 
refresh requests are active at a.given 
time the request sampled first will begin 
immediately and the other request (if still 
asserted) will be serviced upon comple- 
tion of the current cycle and it's 
associated RAS precharge time. 


Memory access: 

The row (RAO-9) and column (CAO-9) 
address inputs are latched when ALE 
input is High. When ALE is Low the input 
addresses propagate directly to the out- 
puts. When GNT and RAS are asserted 
, aftera REQ has been sampled the RAO- 
9 address inputs will have already propa- 
gated to the MAO-9 outputs for the row 
address. One or one-half CP clock 
cycles later (depending on the state of 
the HLDROW input) the column address 
(CAQ-9) inputs are propagated to the 
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MAO-9 outputs. CAS is always asserted 
one and one-half CP clock cycles after 
RAS is asserted. If the PAGE input is 
High, RAS will be negated approximately 
four CP clock cycles after its initial asser- 
tion. At this time the DTACK output be- 
comes valid indicating the completion of a 
memory access cycle. The IDC will main- 
tain the state of all its outputs untill the 
REQ input is negated (see timing wave- 
forms). 








Row address hold times: 

If the HLDROW input of the IDC is High 
the row address outputs will remain valid 
1/2 CP clock cycle after RAS is asserted. 
If the HLDROW input is Low the row 
address outputs will remain valid one CP 
clock cycle after RAS is asserted. 


RAS precharge timing: 

In order to meet the RAS precharge re- 
quirement of dynamic RAMs, the control- 
ler will hold-off a subsequent RAS signal 
assertion due to a processor access re- 
questor arefreshcycle for four or three full 
CP clock cycles from the previous nega- 
tion of RAS, depending on the state of the 
PRECHRG input. If tne PRECHRG input 
is Low, RAS remains High for at least 4 CP 
clock cycles. If the PRECHRG input is 
High RAS remains High for at least 3 CP 
clock cycles. 


Refresh timing: 

The refresh address counter wakes-up in 
an all 1's state and is an up counter. The 
refresh clock (RCP) is internally divided 
down by 64 to produce an internal refresh 
request. This refresh request is recog- 
nized either immediately or at the end ofa 
running memory access cycle. Due tothe 
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possibility that page mode access cycles 
may be lengthy, the controller keeps track 
of how many refresh requests have been 
missed by logging them internally (up to 
128) and servicing any pending refresh 
requests at the end of the memory access 
cycle. The controller performs RAS-only 
refresh cycles until all pending refresh 
requests are depleted. 


Page-mode access: 

Fast accesses to consecutive locations of 
DRAM can be realized by asserting the 
PAGE input as shown in the timing wave- 
forms. In this mode, the controller does 
not automatically negate RAS after four 
CP clock cycles, but keeps it asserted 
throughout the access cycle. By using 
external gates, the CAS output can be 
gated on and off while changing the col- 
umn address inputs to the controller, 
which will propogate to the MA,- MA, ad- 
dress outputs and provide a new column 
address. This is only useful if the ALE 
input is Low, enabling the user to change 
addresses. This mode can be used with 
DRAMs that support page or nibble mode 
addressing. 





Output driving characteristics: 
Considering the transmission line charac- 
teristic of the DRAM arrays, the outputs of 
the IDC have been designed to provide in- 
cident-edge switching (in Dual-Inline- 
Packaged memory arrays), needed in 
high performance systems. For more in- 
formation on the driving characteristics, 
please refer to Signetics application note 
number AN218. The driving characteris- 
tics of the 74F 1763 are the same as those 
of the 74F765 shown in the application 
note. 
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Intelligent DRAM Controller (IDC) | FAST 74F1763 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING 


Supply voltage -0.5 to +7.0 








Input voltage -0.5 to +7.0 





Input current -30 to +5 








| Yoo _| 

| Mw | 

ae Voltage applied to output in High output state -0.5 to +Vo 
a 
hte Sl Operating free-air temperature range | otox70— | 
ee 


RECOMMENDED OPERATION CONDITIONS 


foe oe eee ee 
~ LIMITS 
SYMBOL PARAMETER - UNIT 


Vig High-level input voltage 2.0 fof ee ed 
iq Low-level input voltage . ; Hn he OBE YT  eve  Y 
Nik: Input clamp current = Pf Bm 

OH High-level output current’ : : a a eee 
oL Low-level output current! rca a ae 




















Th Operating free-air temperature range 0 °C 
NOTE: 


1. Transient currents will exceed these values in actual operation. 
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Intelligent DRAM Controller (IDC) FAST 74F1763 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



















he asf | [vt 

Vor High-level output voltage 2.7 | 34} | lv | 

2 a 

& nama Lees |_| 085 [ 050 [ v | 
Vo. Low-level output voltage OL | 45%V., | | 
Figs soma | 5%¥ee |_| 
[| “epi corentatmainim npavatane| Vgg=00WVy= 700 
a 
| Rowtevalnpurcorent—[Vgg= WAKO 
a  ) 
lec | Supply current iota) | Moo MAX 

NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
type. 

2. All typical values are at V., = 5V, T, = 25°C. 

3. |o42 is transient current necessary to guarantee a Low to High transition in a 70Q transmission line. 

4. |,,,i8 transient current necessary to guarantee a High to Low transition in a 70Q transmission line. 

5. Not more than one output should be shorted at a time. For testing |,, the use of high-speed test apparatus and/or sample-and-hold 
techniques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting 
of a High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any 
sequence of parameter tests, |, tests should be performed last. 
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Intelligent DRAM Controller (IDC) 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 


1 CP clock period (tcp) 
2 CP clock tow time 

3 CP clock high time 

4 RCP clock period 

5 RCP clock low time 


6 RCP clock high time 





7 | Setup time REQ(L) to CP(T) 

8 | REQ High hold time after CP(T) (Note 1) 
9 | REQ High pulse width (Note 2) 
Propagation delay CP(T) to GNT High 


11 | Propagation delay REQ(T) to GNT Low 


12, ALE pulse width Low 

13 | RAO-9,CA0-9 High or Low setup to. 
ALE(T) 

14 ALE(") to RAO-9,CA0-9 High or Low hold 

15 | Propagation delay RAO-9,CA0-9 High or 
Low to MAO-9 (Note 3) 

16 | Propagation delay ALE() to MAQ-9 

17 | Propagation delay CP(T) to RAS(L) 

18 | RAS(L) to MAO-9 (colum address) skew 

19 | RAS(L) to MAO-9 (column address) skew 

20 | RAS(L) to RAS(T) skew 

21 | Propagation delay CP(T) to RAS(T) 

22 Coa delay REQ(T) to RAS(T) 

23 | Propagation delay CP(1) to CAS(L) 

24 eae delay PAGE(T) to RAS(T) 

25 | RAS(L) to CAS(L) skew 

26 | Propagation delay REQ(T) to CAS(T) 

27 MAO-9 (column address) to CAS(L ) skew 
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TEST CONDITIONS 





HLDROW = 1 
HLDROW = 0 


PAGE = 1 
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— 


























LIMITS 
T,=25°C T,=0°C to +70°C 
V..2+5-0V 410% = | V. =+5.0V410% lyniy 
C, =300pF C,=300pF 
RL=70Q RL=70Q 

Min Typ Max Min Max 
10 10 ns 
5 5 ns 
5 5 ns 
100 100 ns 
10 10 ns 
10 10 ns 
4 2 4 ns 
0 0 ns 
1/2tcp+5 | 1/2tcp+5 | 1/2tcp+5 | 1/2tcp+5 | 1/2tep+5) s 
8.5 11 13.5 8.5 15.5 ns 
8.5 10.5 13 8.5 14 ns 
4 1 4 ns 
2 0 2 ns 
1 0 1 ns 
4 75 11 4 14 ns 
5.5 8.5 13 5.5 15 ns 
8.5 10.5 12.5 8.5 14 ns 
1/2tcp-2 | 1/2tcp+2 |1/2tcp+5.5[1/2tcp-2.5 | 1/2tcp+7| 
tcp-2 | ltcp+2 | 1tcp+5.5 | ttcp-2.5 | 1tcp+7 | Ss 
4tcp+1.5| 4tcp+3.5 | 4tcp+6 | 4tcp+1 | 4tcp+6.5) Ss 
12 14 16.5 12 18.5 ns 
14.5 17.5 20 14 24 ns 
6 8 10 6 11 ns 
10 12.5 15 10 17 ns 
1.5tcp-4.5| 1.5tcp-2.5 |1.5tcp-0.5/1.5tcp-5.5 | 1.5tcp | ns 
10 12 15 10 17 ns 
1tep-8 | 1tcp-4 | 1tcp-0.5 | 1tcp-9 | 1tcp-0.5) Ss 
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Intelligent DRAM Controller (IDC) FAST 74F1763 


AC ELECTRICAL CHARACTERISTICS 











LIMITS 
Tete T,=0°C to +70°C 
A | Genes TEST CONDITIONS nee * cour - 

RL=70Q RL=700 

| Typ | Max | Min | Max 
MAO-9 (column address) to CAS(L) skew | HLDROW = 0 1/2tcp-8 | 1/2tcp-4 ; -9 | 1/2tcp-0.5| ns 
Set-up time PAGE(L ) to CP(T) ns 
Propagation delay REQ(! ) to DTACK(T) . 12 ns 
Propagation delay CP(T) to DIACK(L) : : 2 ; 13 ns 
Peeeaian delay REQ(T) to DTACK(3- 13 , | 15.5 ns 
MAO-9 (refresh address) to RAS(1) skew - eg : ns 
RAS(J ) to MA0-9 (refresh addres) skew - ; ns 
RAS(T) to RAS(J ) skew (precharge) PRECHRG = 0 -3. “1. -6.5 | 4tcp-6.5 | ns 
RAS(T) to RAS(L ) skew (precharge) PRECHRG = 1 - - 3tep-6.5 ns 





Note1: REQ High hold means that, if REQ is High at the rising clock edge, it is guaranteed that the REQ input was not samples as Low. 
Note2: A 50% duty cycle clock is recommended. If the duty cycle of the clock is not 50%, REQ should be held high for enough time such 
that a falling CP clock edge samples REQ as High. This is to ensure that refresh cycles don't get locked-up. 

Note3: When ALE is Low, the address input latches are in the transparant mode and therefore any changes in the address inputs will be 
propagated to the MAO-9 outputs. Figure 2 illustrates RAO-9 inputs propagating to the MAO-9 outputs, but later in the cycle, if ALE is still Low 
when the CAO-9 inputs are multiplexed to the MAO-9 outputs the CAO-9 inputs will be in the transparant mode. 

Noted: If PAGE is High and REQ is Low, RAS is automatically negated after approximately 4 CP clock cycles. If PAGE is Low and REQ is is 
also Low, RAS will be negated when PAGE goes High. RAS will always be negated when REQ goes High regardless of the state of PAGE 
input. 
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Intelligent DRAM Controller (IDC) FAST 74F 1763 


TIMING DIAGRAMS 


a al a ee SS Gy, 7g kiugn0g0 


HLDROW = 0 
HLOROW = ae 
VALID ROW ADDRESS VALID COLUMN ADDRESS 


— 
scr oee 


Figure 2: Memory access cycle timing 


Note 5: If the RAO-9 & CA0-9 address inputs are not latched,RAO-9 inputs should remain valid until row address hold time is met and CAO- 
9 inputs should remain valid until column address hold time is met. 

Note 6: MAO-9 outputs will contain the present row address on the RAO-RAQ inputs or the last row address latched into the device. 

Note 7: PAGE input may be asserted anytime before this rising clock edge inorder to hold RAS Low. 





November 17, 1989 195 


‘Signetics FAST Products Product Specification 


Intelligent DRAM Controller (IDC) FAST 74F1763 


TIMING DIAGRAM 








Re Pale 





Wo Lp WW pp 
8 SI IIIA YH 



























ee bart 
MAO-9 = FRESH ADDR. \ REFRESH Al 
ls 34 —> 
——_—_——_—_—__—_— 39g ———_—_—> 
RAS 
t f, t t 
PRECHPG=t PRECHAG=0 PRECHAG=1 PRECHRG=0 


CAS 








DTACK 31,7 _ 25a 
3-State 


Figure 3: Refresh cycle timing following a memory access cycle 





Note 8: REQ input is a don't care during a memory refresh cycle. If REQi is asserted during a refresh cycle, it will be recognized at the first 
rising CP clock edge, following the refresh cycle and it's associated RAS precharge time (see Figure 4). 

Note 9: RAO-9 & CA0-9 address inputs may be latched at anytime during a memory refresh cycle. However, a memory access cycle will 
not begin until after the completion of the refresh cycle. 

Note 10: RAO-9 & CAO-9 if in the transparant mode do not propagate to the MAO-9 outputs during a refresh cycle. 

Note 11: MAO-9 outputs will contain the present row address on the RAO-RAQ inputs or the last row address latched into the device. 
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Intelligent DRAM Controller (IDC) FAST 74F 1763 


TIMING DIAGRAM 



















1 











HLOROW = 0 
16 
wonow.1 | | 
MAO-9 REFRESH ADDRESS X REFRESH ADDRESS x NOTE 13 VALID ROW ADDRESS a VALID COLUMN ADDRESS 


















































PRECHRG-0 Poe at 22 
RAS 
36 t PAGE- «1 
ne ot 26 
CAS 
PAGE iL 
-3-State a 
DTACK = 
3-State 


Figure 4: Memory access cycle timing following a refresh cycle 





Note 12: if the RAO-9.& CAO0-9 address inputs are not latched, RAO-9 inputs should remain valid until row address hold time is met and CAO- 
9 inputs should remain valid until column address hold time is met. 

Note 13: MAO-9 outputs will contain the present row address on the RAO-RAQ inputs or the last row address latched into the device. 

Note 14: PAGE input may be asserted anytime before this rising clock edge inorder to hold RAS Low. 
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Intelligent DRAM Controller (IDC) FAST 74F1763 
PU 
1,7,9,10 
Q0 Q2 
[2s —_ 5] 16.67 Mhz. 
CPU CLOCK 
PRECHRG RAS 
HLDROW 
MEMORY a AES 
SELECT I pee 
(from address decoder)” PAGE ore 
KS El i — Controller 
ALE 
de eh 
- mee MAO-MAQ 
A4-A12 a ee ied hes 0- MAO-MAQ 
gets Nose ae 
CASO 
AO 
CAS1 
Al 
$!ZO CAS2 
siZ1 CAS3 
STERM 
CBACK 
_CBREQ 
DSACKO 
DSACK1 





Figure 5: 16.67 MHz 68030 interface with 74F1763 for cache burst mode support using 4Mbytes of 100nsec. nibble- 
mode DRAMs (Four 32bit words read to or written from cache in only 7 clock cycles). 
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FAST Products . 74F1764-1/1765-1 
| Megabit DRAM Dual-Ported 


Controller 


FEATURES Product Specification 


* Allows two microprocessors to TYPICAL SUPPLY CURRENT 


access the same bank of dynamic 
RAM 7aF I T6AI 765 150M re 
74F1764-1/1765-1 150MHz 125mA 





Performs arbitration, signal timing, 
address multiplexing and refresh 


10 address output pins allow direct - 
control of up to 1Mbit dynamic 
V. = 5V+10%; T, = 0°C to +70°C 

External address multiplexing cc A ad 
enables control of 4Mbit (or greater) N74F1764N, N74F1765N, N74F1764-1N, N74F1765-1N 
dynamic RAMs N74F1764A, N74F1765A, N74F1764-1A, N74F1765-1A 
« Separate refresh clock allows 

adjustable refresh timing INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


: 74F(U.L) | LOADVALUE 
74F1764/F1764-1 have on-chip 20-bit PINS DESCRIPTION HIGHLOW| HIGH/LOW 
address Input latch 





ORDERING INFORMATION 













COMMERCIAL RANGE 






designed for first reflected wave R Refresh clock input | 1.0/1.0 | 20,A/0.6mA 
switching 750/40 | 15.0mA/24mA 
Select outputs 
1000/13.3 | 20.0mA/8mA 
DESCRIPTION 750/40 | 15.0mA/24mA 
The 74F1764/1765 DRAM Dual-ported Memory address outputs 


Controller is a high speed synchronous ; 
‘F1764/1765 750/40 15.0mA/24mA 
Grant output 


- Allows control of dynamic RAMS eee eel 
with row access times down to 40ns | ¢ Ay~ CAs Column address inputs | 1.0.0 | 201A/0.6mA 
¢ 74F1764/F1765 output drivers a : 
designed for Incident wave switch- | REQ,, REQ, Memory sccses request Inputs | 1.01.0 | 20HA/0.6mA 
¢ 74F1764-1/F1765-1 output drivers Eo ae 
cP 


allows two microprocessors, microcon- 
trollers, or any other memory accessing 
device to share the same block of DRAM. 
The device performs arbitration, signal 
timing, address multiplexing, and refresh 
address generation, replacing up to 25 
discrete devices. ; 


dual-port arbiter and timing generator that 
1000/13.3 | 20.0mA/8mA 


750/40 | 15.0mA/24mA 
Row address strobe output 


750/40 | 15.0mA/24mA 
Write gate output 

1000/13.3 | 20.0mA/amA 
The 74F 1764 though functionally and pinto , strobe enable output 

pin compatible with the 74F1765 differs eeerne 
from the later in that it has an on-chip Dats Pant racknowiedes 750/40 | 15.0mA/24mA 
address input latch. This is useful in sys- output 

tems that have unlatched or multiplexed 1000/13.3 | 20.0mA/8mA 


address and data bus. 


F1764-1/1765-1 
1 


1000/13.3 | 20.0mA/8mA 
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4 . FAST 74F1764, 74F1765, 
1 Megabit DAM Dual pone Controllers 7AF1764-1, 7AF1765-1 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS’ 2 


Typ 





+1 0%Vog 





74F1764 
+5%V 
74F1765 2" cc 
High-level output voltage | +5%Vog 








74F1764-1 cc " £10%Vag 27 
74F1765-1 mo 




















t10%Vog 0.35 





74F1764 7 
aipice ; t5%Voc 0.35 


t5%Vaog 0.45 
30 


410%Vig 0. 


74F 1764-1 +5%V 0.30 
74F1765-1 ce 

















+5%V og 2.4 
Vog = MIN, | = hy 


Voc =0.0V, Vi = 7.0V 


High-level input current Voc =MAX, V, =2.7V 
Low-level input current Veo =MAX, V, = 0.5V 


74F 1764 
V.. =MAX 
Short-circuit 74F1765 cc 


output current 
74F1764 
74F1765 
CCL 
Supply current 


i 74F1765-1 
ccL 














. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Voc = 5V, T, = 25°C. 

. Refer to Appendix A. : 

. Refer to Appendix A. 

. Not more than one output should be shorted at a time. For testing Igg: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


ah on — 
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FAST Products 
TYPICAL SUPPLY CURRENT 
(TOTAL) 















FEATURES 
¢ Allows burst-mode access for 
systems using Nibble/Page/Static 


ealimo mode DRAMS ORDERING INFORMATION 





+ Complete contro! of DRAM access 
. COMMERCIAL RANGE 
acknowledge, refresh and address V__. = 5V#10%; T, =0°C to 470°C 
multiplexing functions : : A 
48-Pin Plastic DIP N74F1766N 
¢ True RAS interleaving for minimum ARP RPL: F 
refresh and RAS precharge over- pPinPeee BASE 758% 


head INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Asynchronous arbitration to speed oan 74F(U.L) | LOAD VALUE 
HIGH/LOW; HIGH/LOW 


up accesses 
ColAo, CA, 























Selectable Precharge and Acknowl- 
odge times 

Selectable Row address hold times 
Supports CAS before RAS refresh 
Allows contro! of dynamic RAMs 
with row access times down to 30ns 
Output drivers designed for Incident 
wave switching 







CAS Enable inputs 202 A/0.6mA 





CySiZ, C/SiZ * 


PRECHRG RAS Precharge Select Input 1.0/1.0 
| REQti(itité‘id REQ Memory access request input 1.0/1.0 


Clock input 1.0/1.0 


Refresh clock input 1.0/1.0 
B., B 


Bank select inputs 1.0/1.0 


Oo’ 71 


Fos | Rowadross obo output 150mAzimA 
CAS Column address strobe outputs | 750/40 | 15.0mA/24mA 


NOTE: 
1.One (1.0) FAST Unit Load is defined as: 20 in the High state and 0.6mA in the Low state 





20pA/0.6mA 











20p1A/0,6mA 
20,1A/0.6mA 
20,1A/0.6mA 






DESCRIPTION 

The Signetics Burst Mode DRAM Contro!- 
ler (BMDC) is a high performance memory 
timing generator designed to support Page, 
Nibble or Static Column modes of operation 
in addition to the normal DRAM access 
cycles. It performs memory access/refresh 
arbitration, refresh and memory access 
timing, RAS interleaving, CAS byte decod- 
ing and controls up to four banks of DRAM. 


The BMDC generates DRAM timing and 
thus requires a companion address multi- 
plexer like the 74F1762 Memory Address 
Muhiplexer for row and column address 
generation. This provides the flexibility of 
using the controller with any size of DRAM 
array by simply using an appropriate ad- 
dress multiplexer. For example when used 
with the 74F1762, it can control 4Mbit 
DRAMs. 











20,A/0.6mA 
20jLA/0.6mA 
20,,A/0.6mA 
20nA/0.6mA 
20,LA/0.6mA 
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DIP PIN CONFIGURATION PLCC PIN CONFIGURATION 
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Burst Mode DRAM Controller (BMDC) FAST 74F 1766 
PIN DESCRIPTION 


SYMBOL [pip] pico] TYPE NAME AND FUNCTION | 


Input {Clock input. Used by the controller for all timing and arbitration functions. 
Input | Refresh clock input. Divided internally by 64 to produce an internal Refresh Requst. 


Input |RAS Precharge input. A Low will program the Controller to guarantee 4 CP clock — 
cycles of precharge. A High will guarantee 3 clock cycles of precharge. 


Input {Active Low Memory Access Request input, must be asserted for the entire DRAM 
access cycle. REQ is sampled on the rising edge of the CP clock. 


Input {RAS Bank Select inputs.See Table1 for decoding information. 


Input | Active Low Burst Request input. If active during an access cycle, the controller auto- 
matically toggles Ch AS 2 ia for burst access. The duration of the CAS, outputs 
are controlled by the CWIDTH and PAGE E inputs. 


Input |Acknowledge timing Select input. A Low will program the Controller to assert ACK 
output 2 CP clock cycles after CAS, is asserted. When High ACK output will be 
asserted at the time of assertion of CAS 


Input {Row Address Hold input. A Low will program the Controller to assert MUX output 1/2 
CP clock cycles after RAS, is asserted. When High MUX output will be asserted at 
the time of assertion of R RAS. . 


Output | Active Low, 3-state Acknowledge output. Asserted as selected by the ACKSEL 
input. This is asserted only once during a burst or non-burst memory access cycle, 
and is not asserted during a memory refresh cycle. 


Input os S Mode select input. When Low CAS, outputs are enabled directly by the Cus 


Seu Gar pttigh eS CAS, outputs are ied by decoding the A, , and SIZ, 


Input CAS, 9 enable input. As selected by the CMODE input. “X" indicates Banks 0-3. 
AS,,, enable input. As selected by the CMODE input. "X" indicates Banks 0-3. 
AS yo sortie input. As selected by the CMODE input. "X" indicates Banks 0-3. 
4 enable input. As selected by the CMODE input. "X" indicates Banks 0-3. 


oO 


Input 


fe) 


Input 


A 
x 


Input 


Output |Active Low Row Address Strobe outputs. Asserted as dictated by the B, , inputs. 
(see Table 1 for decoding information) 


Input CAS,, pulse Width select input. This input selects the initial CAS, pulse width in the 
burst‘mode. When Low the initial CAS pulse is selected equal 16.3 CP clock cycles 
and when High it's selected equal to tp clock cycles. This input is ignored in the 


non-burst mode. 


Output |Row/Column address Multiplex output. Asserted as selected by the HLDROW input 
and is used by an external address multiplexer like the 74F 1762. 


43-40, | Output |Active Low Column Address Strobe outputs. Asserted when enabled by the CAS, 
38-35 enable inputs (Table 2) and RAS, bank circuitry. 


30-27, 
25-22 


16 PAGE mode select input. Controls CAS. pulse width after the initial CAS, pulse in 

. {the burst mode. When this input is a GES CAS, pulse is selected equalto 2CP 
cycles and when High it's selected equal to 1 cP cycle, This is ignored in the non- 

burst mode. 


Active Low Master Reset input. The first Low to High transition on the CP clock after 
RESET is Low will reset the controller. After reset, the 74F1766 remains in test 
mode until the first rising edge of CP clock. 


Power 
Ground 
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ARCHITECTURE 

The 74F 1766 Burst Mode DRAM control- 
ler is a synchronous device, with all signal 
generation being a function of the input 
clock (CP). 


The 'F1766 Block Diagram (Figure 1) 
shows the overall architecture of_the 
device. The refresh generator uses CAS 
before RAS refresh and produces refresh 
requests based upon the frequency of the 
refresh clock (RCP). A memory refresh 
request is generated for all four banks 
every 64 cycles of the RCP clock. This 
request is arbitrated individually for all 
banks with it's corresponding memory ac- 
cess request made through the REQ 
input. lf both memory access and refresh 
requests are active at a given time the 
request sampled first will begin immedi- 
ately and the other request (if still as- 
serted) willbe serviced upon completion 
of the current cycle and it's associated 


BLOCK DIAGRAM 


REFRESH 
GENERATOR 


cP 
PRECHRG 


precharge time. 

Every one of the four banks have individ- 
ual refresh monitors to keep track of any 
missed refreshes during a long page 
mode access. A total of 127 missed re- 
freshes can be stored by each bank. After 
the page mode access cycle the control- 
ler will burst refresh that bank until all 
missed refreshes have been performed. 
In order to limit the number of outputs 
switching at the same time the refresh 
generator will stagger the refrash cycles 
to individual banks, starting from Bank 0. 
The bank select inputs (B, ,) select which 
RAS, output will be » enabled during the 
access cycle. Each RAS, output has it's 
own arbiter and timing generator to allow 
true RAS interleaving between access 
cycles and refresh cycles. This also en- 
ables transparant S' precharge be- 
tween access cycles. The S pre- 
charge time can be selected by the 
PRECHRG input to be equal to either 3 or 


DECODER 


5 


a 

a 
= 
yy 


5 


bs 


A 
x 
P| 
| vs 


RAS 
GENERATOR 


al 
‘elf 


GENERATOR 


I 
: 


i 


GENERATOR 


il 
fl 


5 


GENERATOR 


I 
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4 CP clock cycles. : 
The timing generator allows burst or non- 
burst accesses selected by the BREQ 
input. ff BREQ input is asserted during a 
memory access cycle the controller will 
automatically toggle CAS, outputs for 
burst accesses. The duration of the first 
CAS, pulse is determined by the 
CWIDBTH input, and by the PAGE input for 
subsequent CAS, pulses. This is particu- 
larly useful when block moves are made 
into and out of memory for cache trans- 
fers. The CAS, outputs may be gated by 
the byte select inputs (C, ,) or by adecod- 
ing function generated by the A/A,/SIZ_/ 
SIZ, using the CMODE input. Each RAS 
output has an associated set of CAS 
outputs for that bank, for example RAS 
uses CAS, .,, outputs. This allows simu 
taneous refresh of RAS banks while 
another bank is being accessed by the 
processor. 








‘The ACKSEL input allows the assertion of 


Acknowledge (ACK) output to be either 
when CAS, is asserted or 2 CP clock 
cycles after that. ACK stays asserted in 
the burst mode until REQ is negated. The 
HLDROW input can be used to assert 
MUX output when RAS, is asserted or 
one-half CP clock cycle after that. 


FUNCTIONAL DESCRIPTION ve 
Most DRAMs require that RAS and CAS 
inputs be toggled a number of times be- 
fore the DRAM may be used. The BMDC 
has an initialization feature which allows 
the automatic excersizing of the DRAMs. 
This is done by resetting the device, 
which forces the refresh counter to be 
offset by ten, thus forcing ten refresh 
cycles before allowing any memory ac- 
cess cycles. The REQ input is sampled on 
the rising edge of the CP clock. If no 
refresh request is being serviced, one of 
the RAS, outputs (depending onthe B, , 
inputs) Will be asserted immediately” 
Depending on the state of the HLDROW 
input, the MUX output will be driven High 
either at the assertion of RAS, or one- 
half CP cycle after that. One EP cycle 
after the assertion of RAS,, the CAS, 
outputs enabled either by the C. ,. inputs 
or the decoded function of AIA SIZ / 
SIZ, (as selected by the CMODE input) 
will be asserted. If the ACKSEL input is 
High, the ACK output will be asserted at 
this time; otherwise it will be asserted 2 
CP cycles after this time. 
The BREQ input is sampled when the 
CAS,, outputs are initially asserted, and 
this determines what willtake place onthe 
CAS, outputs after their initial assertion. 
tt BREQ is High, the RAS,, MUX and 
CAS, outputs will remain in their present 
state until the negation of REQ, at which 
time all e signals are negated. Nega- 
tion of REQ is asynchronous to the CP 
clock cycle and therefore is not sampled 


Signetics FAST Products 


Burst Mode DRAM Controller (BMDC) 


by the clock. Ifthe BREQ is Lowat the as- 
sertion of CAS,, the RAS, and MUX 
outputs will stay in their ee ing state but 
the CAS, outputs after staying Low for 2 
CP cycles will alternately be negated and 
asserted for one CP clock cycle if PAGE 
input is High or for two CP clock cycles if 
PAGE input is Low. This process will con- 
tinue untill the negation of the REQ 3EQ input, 
at which time the RAS,, MUX, CAS, and 
ACK outputs will be nagated. 





As mentioned before, the controller quar- 
antees a RAS precharge on all the RAS, 
outputs to be either 3 or 4 CP clock cycles 
as selected by the PRECHRG input. This 
precharge function is independent 
among the RAS, outputs, which means 
that, by connecting the appropriate low- 
order address lines from the processor to 
the B, , inputs, sequential accesses, a 
common occurance with microproces- 
sors, will result in no precharge overhead. 


The refresh function is also independent 


8, |B, [RAS, [RAS, [RAS, RAS, 





0 1 1 1 
0 0 1 1 
1 1 0 1 
1 1 1 0 


TABLE 1: BANK SELECT DECODE 


CMODE OPERATION | CySiZ,|Cysiz, 


a Se Petey 


WORD 


4 — BE 


TABLE 2: BYTE SELECT DECODE 
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ooo°o 


oo0o°o 


between the R/ RAS. x outputs, which means 
that three | RAS, Outputs can be perform- 
ing a CAS before AS refresh, while the 
fourth is in the precharge mode oris being 
accessed, thus reducing the overall re- 
fresh overhead. 


Output driving Characteristics 
Considering the transmission line charac- 
teristics of the DRAM arrays, the outputs 
of the DRAM controller have been de- 
signed to provide incident-edge switching 
(in Dual-Inline-Packaged memory ar 
rays), needed in high performance sys- 
tems. For more information on the driving 
characteristics, please refer to Signetics 
application note number AN218. The 
driving characteristics of the 74F 1766 are 
the same as those of the 74F765 shown 
in the application note. 


Testing the BMDC 

Precautions have been taken in the de- 
sign of the BMDC to facilitate testing of 
the device. After a MR is issued and the 





0 
1 
0 
1 
0 
1 
0 
1 


0 

9 0 
1 0 
1 0 
0 1 
0 1 
1 1 
1 0 
1 

1 
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CP input is toggled from Low to High all 
internal flip-flops are brought into a known 
state, and the device goes into the test 
mode from the time is deasserted till 
the time the first Low to High transition 
occurs on the CP clock. During the test 
mode, bank refresh counters (that keep 
track of missed refreshes) are clocked by 
a High to Lowtransition onthe C, ,, inputs 
and the main refresh counter is clocked 
on the rising RCP clock edge. The com- 
parators that compare the contents of the 
main refresh counter and refresh count- 
ers of individual banks are clocked by the 
Low to High transition on the PRECHRG 
eee are gatedonto RAS, o oe by 
the C, . inputs. So whenever are 
Low, Ris outputs are disabled {pulled 
High). If the contents of the main refresh 
counter and the individual bank counters 
are equal, the corresponding RAS output 
will be High, if not equal the correspond- 
ing RAS output will be Low. This allows 
full testing of the Counters and compara- 
tors with relatively few lines of code. 


ee 

0 
1 
1 
1 

0 

0 

1 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER Eee 

[Siete SSCSC~*dCt OP 
apt vo io ee 
input : er 
Voltage applied to output in High output state | 05, | Vv | 
Pm 













SYMBOL 

















Current applied to output in Low output state ee 


T, Operating free-air temperature range 0 to +70 


Tst¢ Storage temperature 


5 i< <j < 












-65 to +150 


RECOMMENDED OPERATING CONDITIONS 
ae LIMITS 












” PARAMETER 


Ce a rtenmesen i tinge te 


| High-level input voltage level input voltage 


ee a 
lx} ovine cont 


| ACKouput | ACKouput 


SYMBOL 











High-level output current 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


SYMBOL PARAMETER TEST CONDITIONS’ red 
ye | We 


ea ee pes foe 
oct [ates [27 foe | Pv 
Vv 


OH 


I 
High-level output voltage lope =-35MA t5%Vo, se 
V 


cw Lec lea] |_| 
OH OH™ 
Heo [a7 aa] | VI 
eV 
co=¥N | zaman [_20%oe | [085 [050 |v | 
sige 25Veq_| [oss [oso | v | 
Low-level output voltage 


t5%Vog 0.50 V 


Input clamp voltage Voc = MIN, I, = NK 
Input current at maximum input voltage Voc =0.0V, V, = 7.0V 
High-level input current Voc =MAX, V, =2.7V 


Off-state output current, _ a 
High level voltage applied Vec =MAX, Vo =2.7V 


Off-state output current, Vv... =MAX, V_ = 0.5V 
Low level voltage applied a S 
Short-circuit yeas All pins except ACK 
output current ce ACK output 








Supply current 
(total) 








3 
Low-level input current Vog =MAX, V, = 0.5V 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vec = 5V, Ty = 25°C. 

3. lo 7a | - are transient currents necessary to guarantee a Low to High & a High to Low transition in a 30 OHM transmission line respectively. Refer to Application 
note number AN218 for further explanation. 

4. Not more than one output should be shorted at a time. For testing log: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |,, tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS 


LIMITS 
T,=25°C T,=0°C to +70°C 
V_=+5.0V +10% V_ 4+5.0V +10% 
PARAMETER ST CONDITION ee = cc z 
TEST CONDITIONS C,=300pF C,=300pF 

RL=70Q 
CP clock period (tcp) 
CP clock low time 
CP clock high time 


RCP clock period 





RCP clock low time 

RCP clock high time 

Setup time REQ(L) to CP(T) 

Setup time B,, B, to CP(T) 

Setup time BREG to CP(T) 

Propagation delay CP(T) to RAS(1) 

Propagation delay REQ(T) to RAS(T) 

Propagation delay CP(T) to MUX(T) HLDROW = 1 
Propagation delay CP(1) to MUX(T) HLDROW = 0 
Propagation delay REQ(T) to MUX(1) 

Propagation delay CP(T) to CAS(1) 

Propagation delay REQ(T) to CAS(T) 

Propagation delay CP(T) to CAS(T) BREQ =0 


Propagation delay CP(T) to CAS(J) BREQ =0 


Propagation delay REQ(1) to ACK(3- 
state to High) 





Propagation delay CP(T) to ACK(L) ACKSEL = 1 
Propagation delay CP(T) to ACK(1) ACKSEL =0 


Propagation delay REQ(T) to ACK( Low 
to 3 state) 


Propagation delay CP(T) to CAS(1) * REFRESH CYCLE 9.5 12 
Propagation delay CP(T) to RAS(!) * REFRESH CYCLE 75 9.5 
Propagation delay CP(T) to CAS(T) * REFRESH CYCLE 9.5 12 
Propagation delay CP(T) to RAS(T) * REFRESH CYCLE 9 "1 
Propagation delay RAS(1) to CAS(1) _ | ttep-1 | Ttep+1 | ttep+2.5 | 1tcp-1 








* The same parameters will hold for a refresh cycle during RAS,, RAS, and RAS, access cycles. 
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AC ELECTRICAL CHARACTERISTICS 


LIMITS 


T,=25°C T,=0°C to +70°C 
V_=+5.0V +10% V_=+5.0V +10% 
PARAMETER TEST CONDITIONS C, =300pF C,=300pF 


Propagation delay RAS(1) to MUX(T) -HLDROW = 1 
Propagation delay RAS(1) to MUX(T) HLDROW =0 
Propagation delay MUX(T) to CAS() HLDROW = 1 





Propagation delay MUX(T) to CAS(1) ‘HLDROW = 0 
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AA. 
15 


OS o9 core 


ACK 3-State 3-state 


9 
BREQ 


Waveform 1: Burst mode access timing 
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RAS 93 \ 
MUX 


c a 
= 
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FS 09 Se 
27 
19 21 22 
BREQ 


Waveform 2: Non-Burst mode access timing 
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’ 


Waveform 3: Refresh cycle timing during RAS, access 
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- i 


Waveform 4: Refresh cycle timing when memory is not being accessed 
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TEST CIRCUIT AND WAVEFORMS 






PULSE 
GENERATOR 










TestCircult For Totem-Pole Outputs 


DEFINITIONS 
Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Termination resistance should be equal to Z out of 
pulse generators. 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


a [| [a 
[sor [eet 
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FEATURES 

* §8-bit Registered Transceivers 

* Two 8-bit , back-to-back registers 
store data moving in both direc- 
tions between two bidirectional 
busses 

Separate Clock, Clock Enable and 
3-state Enable provided for each 
register 

‘F2952 Non-inverting 

"F2953 Inverting 

AM2952/2953 functional equivalent 


A outputs sink 24mA and source 
3mA 


B outputs sink 64mA and source 
15mA 


300 mil wide 24-pin Slim DIP 
package 


DESCRIPTION 


The 74F2952 and 74F2953 are 8-bit Reg- 
istered Transceivers. Two 8-bit back to 
back registers store data flowing in both 
directions between two bi-directional bus- 
ses. Data applied to the inputs is entered 
and stored onthe rising edge of the Clock 
(CPXX) provided that the Clock Enable 
(CEXX) is Low. The data is then present 
at the 3-state output buffers, but is only 
accessible when the Output Enable 
(OEXxX) is Low. Data flow from A inputs to 
B outputs is the same as for B inputs to A 
outputs. 








FAST 74F2952, 74F2953 
Transceivers 


74F2952 Registered Transceiver, Non-Inverting (3-State) 
74F2953 Registered Transceiver, Inverting (3-State) 





TYPICAL SUPPLY CURRENT 
(TOTAL) 
105mA 








TYPE TYPICAL fMAX 


74F2952 160MHz 
74F2953 : 160MHz 











ORDERING INFORMATION 












COMMERCIAL RANGE 
Voc = 5V+10%; Ty = 0°C to +70°C 


24-Pin Plastic Slim DIP (300mil) N74F2952N, N74F2953N 


24-Pin Plastic SOL" N74F2952D, N74F2953D 
] 
28-Pin Plastic PLCC N74F2952A, N74F2953A | 
WOE eee ee ee ee ee 


1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17} fora 
discussion of thermal consideration for surface mounted devices. 





PACKAGES 
















INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Clock Enable inputs 1.0/1.0 
A 


NOTE: : 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 






LOAD VALUE 
HIGH/LOW 


70pA/0.6mA 
70pA/0.6mA 
20nA/0.6mA 
20pA/0.6mA 
20nA/0.6mA 
3.0mA/24mA 
15mA/64mA 










Ag- 


A, 
B,-B, 
c 






0 
AB, 


Qa 
u 















PBA 

CEAB,CEBA 

OEAB,OEBA 
-A 


Qo 
N 
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Registered Transceivers 


PIN CONFIGURATION DIP 


[ F2952 *F2953 


| PIF Pel Fl Pl pl # 


OEAB 





TOP VIEW 





LOGIC SYMBOL 


"F2952 


16 17 1819 20 21 22 23 










Ay ALA AL ALAS AG AL 






CPAB 
oa CEAB 

CPBA OEAB 
OG CEBA 


OCEBA 





B, B, BB, B, B, B, B, 


87654 321 











PIN CONFIGURATION PLCC 


ee ee ee ee en eee ee eee 


F2952 





TOP VIEW 


Ag Ac Aa NC Ap A Ay 


Product Specification 


FAST 74F2952, 74F2953 


‘F2953 








LOGIC SYMBOL(IEEE/IEC) 


"F2952 





















Voc = Pin 24 

GND «= Pin 12 
ew be | 
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
tO ae 


‘F2953 


16 171819 20 21 2233 











Ag A, A Ay AG AS Ag AL 











CPAB 


4 CEAB 
CPBA 


G4 CEBA 


CEBA pb 





OEAB 


B, B, BB, B, 8, B, B, 
Io 


8765 4321 


Voc = Pin 24 
GND = Pin 12 








‘F2953 





September 22, 1989 


re: || 
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FAST Products 





FEATURES 


30Q line driver 

160mA output drive capability in 
the Low state 

67mA output drive capability in 
the High state 

High speed 

Facilitates incident wave switch- 
ing 

3nh lead inductance each on V, 
and GND when both side pins are 
used 


» Industrial temperature range 


available (-40°C to +85°C) 
io 


DESCRIPTION 


The 74F3037 is ahigh current Line Driver 
composed of four 2-input NAND gates. It 
has been designed to deal with the trans- 
mission line effects of PC boards which 
appear when fast edge rates are used. 


The drive capability of the 'F3037 is 67mA 
source and 160mA sink with a V., as 
low as 4.5V. This guarantees incident 


PIN CONFIGURATION 





TOP VIEW 








FAST 74F3037 
30Q Line Driver 


Quad 2-Input NAND 30Q Line Driver 











74F3037 








ORDERING INFORMATION 


COMMERCIAL RANGE INDUSTRIAL RANGE 












PACKAGES Voo = 5V#10% l Veg = 5VE10% 
T, = 0°C to +70°C I 1, =-40°C to +85°C 
16-Pin Plastic DIP N74F3037N 174F3037N 






N74F3037D 174F3037D 





16-Pin Plastic SOL' 


NOTE: — 
1. Thermal mounting techniques are recommended. See SMD Process Applications (page 
17) for a discussion of thermal consideration for surface mounted devices. If driving imped- 
ances 42 ohms or greater then thermal mounting is not necessary. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



































74F(U.L.) | LOADVALUE 

DESCRIPTION HIGH/LOW | HIGH/LOW 

Data inputs | 1.0/1.0 20nA/0.6mA 
Data outputs 3350/266 | 67mA/160mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


The propagation delay of the part is mini- 
mally affected by reflections when termi- 
nated only by the TTL inputs of other 
devices. Performance may be improved 
by full or partial line termination. 


wave switching with V,,, not less than 
2.0V and V,, not more than 0.8V while 
driving impedances as low as 30 ohms. 
This is applicable with any combination of 
outputs using continuous duty. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 








1 2 7 8 10 11 14 15 


Doane ob 93a 3p 





36 
Vog = Pin 12, 13 
GND = Pin 4,5 
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30Q Line Driver FAST 74F3037 
LOGIC DIAGRAM FUNCTION TABLE 
OUTPUT 
: eDiets 
Doa na b 
Dob = 


7 
Dia ; 
Dib 


={>* 
ong 
ae 





H = High voltage level 
L = Low voltage level 


D2b 





Voc = Pin 12, 13 
GND = Pin 4,5 





ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


| SYMBOL PARAMETER . RATING |] ountr 


Supply voltage -0.5 to +7.0 








Input voltage -0.5 to +7.0 





Input current -30to+5 - 





Voltage applied to output in High output state 0.5 to +V, 


Current applied to output in Low output state 320 


: : ve Commercial range 0 to +70 

Operating free-air temperature range ‘asa panes smc cal Mee Sl a 
Industrial range -40 to +85 

a ee eee ee a et ee ee ee 
Storage temperature 165 to +150 




















RECOMMENDED OPERATING CONDITIONS 



































LIMITS 
SYMBOL PARAMETER UNIT 
— Min Nom ee Max 
ae a 
Low-level input voltage Vv 
Input clamp current 2] -18 mA 
High-level output current ‘ -67 mA 
Low-level output current 160 mA 
; : Commercial range 0 70 ° 
Th Operating free-air temperature range a oe = — oo me = a — oo 
Industrial range -40 85 °C 











ee ee ee 
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30Q Line Driver FAST 74F3037 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


























































































LIMITS 
SYMBOL PARAMETER TEST CONDITIONS’ 3 UNIT 
[| 
9 2.5 Vv 
Vo = MIN ane eG 
: i ay es 
Vou High-level output voltage Vib = MAX 3.4 Vv 
Vin = MIN V 
Vor Low-level output voltage 
+ CC 0.30} 0.50 Vv 
Vix Input clamp voltage -0.73 | -1.2 Vv 
\ Input current at maximum input voltage Voc = MAX, V, = 7.0V 100 | pA 
4 High-level input current Voc = MAX, Vi =2.7V 20 pA 
We Low-level input current Voc = MAX, V, =0.5V -0.6 | mA 
Output current : Voc = MAX, Vo = 2.25V -100 F200 [ma | “I 
I I 
60 | 60 | ma 
Supply current (total) Vv c= MAX 30 | 40 | mA I 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V. Ty = 25°C. 
3. Io,4, tS the current necessary to guarantee the Low to High transition in a 30 ohm transmission tine on the incident wave. 
4. Io, s the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave. 
5. Ig is tested under conditions that produce current approximately one half of the true short-circuit output current (Igg)- 
AC ELECTRICAL CHARACTERISTICS 
LIMITS 
Ty = +25°C Ty = 0°C to Ty = -40°C to 
+70°C 485°C 
Vo = 5V Vec= = 5V 10% Vec = 5V+10% 
SYMBOL PARAMETER ; TEST CONDITION Cc = 50pF ve = 50pF Cc. = 50pF 
R, = 5000 = 5002 R. = 500Q 
Min Typ Max | Min Meas Min Max 
3 = a 10 = a = 
toLH Propagation delay 1.0 2c 0} 5.0 1.0 5.5 “I 
t D D.0G Waveform 1 : ; 
PHL na’ “nb ua el 42a — to LQ on Loa — wl 
AC WAVEFORMS 








Waveform 1. Propagation Delay for Inputs to Output 


NOTE: For all waveforms, Va = 1.5V. 
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Document No. 853-0022 


ECN No. 





: 





Date of issue January 29, 1990 





Status Product 


FAST Products 
FEATURES 








« 30 line driver 

* 160mA output drive capability 

- High speed 

Facilitates incident wave switch- 
ing 

3nh lead inductance each on Ve 


and GND when both side pins are 
used 


DESCRIPTION 


The 74F3038 is ahigh current Open- Col- 
lector Line Driver composed of four 2- 
input NAND gates. It has been designed 
to deal with the transmission line effects 
of PC boards which appear when fast 
edge rates are used. 


The 74F 3038 can sink 160mAwitha Voc 
as low as 4.5V. This guarantees incident 
wave switching with V., not more than 
0.8V while driving impedances as low as 
30 ohm. This is applicable with any com- 
bination of outputs using continuous 
duty. 


The AC specifications for the 74F3038 
were determined using the standard 


PIN CONFIGURATION 
es 





TOP VIEW 















FAST 74F3038 


30Q Line Driver 


Quad Two-Input NAND 30Q Line Driver (Open Collector) 































TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
a ee es eee ee 
74F3038 Ons 17mA 
ee eee ee — ml 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES Vog = SVt10%; T, = 0°C to +70°C 
16-Pin Plastic DIP 74F3038N 
ee es ee ee eee ee ee 
16-Pin Plastic SOL! 74F3038D 








1. Thermal mounting techniques are recommended. See SMD Process Applications (page 
17) for a discussion of thermal consideration for surface mounted devices. If driving imped- 
ances 42 ohms or greater then thermal mounting is not necessary. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 














74F(U.L.) | LOADVALUE 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
Dia Dib Data inputs 1.0/1.0 20pA/0.6mA 
Q a Data outputs OC/266 OC/160mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20yA in the High state and 0.6mA in the Low state. 


OC = Open Collector 


FAST load for open-collector parts of 50 
pf capacitance, a500 ohm pull-up resistor 
and a 500 ohm pull-down resistor. (See 
Test Circuit). 


Reducing the load resistors to 100 ohm 
will decrease the t,, ,, propagation delay 


LOGIC SYMBOL 
= 


1 2 7 8 10 11 14 15 


Da ob ab Ona ab aa? an 





Voc = Pin 12, 13 
GND = Pin 4,5 





L 
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by approximately 50 % while increasing 
toy only slightly. The graph of typical 
propagation delay vs load resistor (See 
AC Characteristics section for Graph) 
shows a spline fit curve from four meas- 
ured data points. R, =30 ohm, R, =100 
ohm, R, =300 ohm, and R, =500 ohm. 
LOGIC SYMBOL (IEEE/IEC) 
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30Q Line Driver | FAST 74F3038 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 











TEST CONDITIONS’ 


High-level output current A 


Low-level output current 


SYMBOL 





PARAMETER 







Voc = MIN, ty = ly 







Input clamp voltage 














Input current at maximum 
input voltage 








Voc =MAX, V, = 7.0V 





High-level input current Voc = MAX, Vv, =2.7V 


Low-level input current Vog = MAX, V, = 0.5V 


| 
Supply current [total] CCH Vog = MAX 
leet 
























NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vy, = 5V, T, = 25°C. 

3. lou is the current necessary to guarantee the High to Low transition in a 30Q transmission line on the incident wave. 


AC ELECTRICAL CHARACTERISTICS 











LIMITS 





T 


A= 425°C 


Vee =5V 
SYMBOL PARAMETER TEST CONDITION C, = 50pF 


Propagation delay 


DO, to Q 


Waveform 1 








[a eee 


AC WAVEFORMS 





Daa’ nb 





Waveform 1.Propagation Delay for Inputs to Output 


NOTE: For all waveforms, Vu = 1.5V. 
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Document No. 








Date of issue 


January 29, 1990 





Product 
FAST Products 


FEATURES 


302 line driver 

160mA output drive capability in 
. the Low state 
67mA output drive capability in 
the High state : 

High speed 

Facilitates incident wave switch- 
ing 

3nh lead inductance each on V 
and GND when both side pins are 
used 


DESCRIPTION 


The 74F3040is ahighcurrent Line Driver 
composed of two 4-input NAND gates. It 
has been designed to deal with the trans- 
mission line effects of PC boards which 
appear when fast edge rates are used. 


The drive capability of the 'F3040 is 
67mA source and 160mA sink withaV,, 
as low as 4.5V. This guarantees incident 
wave switching with V,,, not less than 
2.0V and V,, not more than 0.8V while 
driving impedances as low as 30 ohms. 


PIN CONFIGURATION 
a 





Ci 


FAST 74F3040 
30Q Line Driver 


Dual 4-Inout NAND 302 Line Driver 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
(TOTAL) 





74F3040 


ORDERING INFORMATION — 
PACKAGES 





es a 
COMMERCIAL RANGE 
Vee = 5V+10%; Ty =0°C to +70°C 
N74F3040N 
N74F3040D 





16-Pin Plastic DIP 
16-Pin Plastic SOL 
_ = a 


1. Thermal mounting techniques are recommended. See SMD Process Applications (page 
17) for a discussion of thermal consideration for surface mounted devices. If driving imped- 
ances 42 ohms or greater then thermal mounting is not necessary. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






























74F(U.L.) LOAD VALUE 
DESCRIPTION HIGHILOW | HIGH/LOW 
Data inputs 1.0/1.0 20pA/0.6mMA 
Data output 3350/266 67mA/160mA | 





NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


This is applicable with any combination 
of outputs using continuous duty. 

The propagation delay of the part is mini- 
mally affected by reflections when termi- 


LOGIC SYMBOL 
é 


nated only by the TTL inputs of other 
devices, Performance may be improved 
by full or partial line termination. 


LOGIC SYMBOL (IEEE/IEC) 











TOP VIEW 





_ 
1 2 1415 7 8 10 11 


D,_D,,D,_.D,,0D,.0,,D,_D 


Oa Ob Oc Od" 1a 1b 1¢° 1d 





Voc = Pin 12, 13 


GND = Pin 4,5 
NC = Pin 9, 16 
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30Q Line Driver | FAST 74F3040 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 












































































LIMITS - 
SYMBOL PARAMETER TEST CONDITIONS' 
Pe ee a ee ees ee ee ee eee ee 
+10%V 
Veg = MIN Boys -45mA a 
Vou High-level output voltage Vie = MAX t5%Vioc V 
V,,, = MIN 
lH +10%Vag ey 
TOS STN I 
Vor Low-level output voltage Vin = MAX — 
Viy = MIN 0.30 | 0.50 V 
H == maw —_ 
ViK Input clamp voltage Voc = MIN, iF = lk / -0.73| -1.2 Vv 
I Input current at maximum input voltage Voc = MAX, V, = 7.0V pA 
they High-level input current Voc = MAX, V, =2.7V pA 
Ie Low-level input current Voc = MAX, V, =0.5V 
lo Output current 5 ‘Voc = MAX, Vg = 2.25V 7 
. | 20 so fm 
I Supply current (total) =e V.. = MAX I 
ue ee 16 | 22 | mA I 
CCL 
NOTES: se ac Ge’ co Se" 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V, = 5V, T, = 25°C. 

3. Io441 is the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave. 

4. Ig 1 is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave. 

5. Ig Is tested under conditions that produce current approximately one half of the true short-circuit output current (Iqg). 








AC ELECTRICAL CHARACTERISTICS 
-- LIMITS 







A= 0°C to +70°C 
Voc =5V.+10% 
Cc, = 50pF 
Re = 500 













SYMBOL PARAMETER TEST CONDITION 





















Propagation delay =I 
za Waveform 1 
Daa’ Da’ One Did to a, I 
AC WAVEFORMS 
Daa Dab nc Ong 





Waveform 1. Propagation Delay for Inputs to Outputs 


NOTE: For all waveforms, Va = 1.5V. 
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Status 


FAST Products 


Product Specification 


FEATURES 

Quad Backplane Transceiver 

* Drives heavily loaded backplanes 

_ with equivalent load impedances 
down to 10 ohms. 
Futurebus drivers sink 100mA 

_ Reduced voltage swing (1 voit) 
produces less noise and reduces 
power consumption 


High speed operation enhances 
performance of backplane buses 
and facilitates incident wave 
switching 

Compatible with IEEE 896 and 
IEEE 1194.1 Futurebus Standards 
Built-in precision band-gap (BG) 
reference provides accurate 
receiver threshold and improved 
noise Immunity 


Glitch-free power up / power down 
operation on all outputs 


Pin and function compatible with 
NSC DS3893 


DESCRIPTION 

The 74F3893 is a quad backplane trans- 
ceiver and is intended to be used in very 
high speed bus systems. 

The 74F3893 interfaces to ‘Backplane 
Transceiver Logic’ (BTL). BTL features a 
reduced (1V) voltage swing for lower 


power consumption and a series diode on ~ 


the drivers to reduce capacitive loading 
- (< 5pF). 
Incident wave switching is employed, 
therefore BTL propagation delays are 
short. Although the voltage swing is much 





FAST 74-3893 


Quad Futurebus Backplane Transceiver 
(3 State +Open Collector) 





TYPE 


DELAY 


TYPICAL PROPAGATION 





TYPICAL SUPPLY CURRENT 
(TOTAL) 














74F3893 


3.0ns 


ORDERING INFORMATION 


20-Pin PLCC 















55mA | 








COMMERCIAL RANGE 
Vec = 5V+10%; un = 0°C to +70°C 


N74F3893A 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 














74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW|} HIGH/LOW 
Data inputs 1.0/0.067 20pA/40pA 





Data Enable input 





1.0/0.33 | 20yA/200pA 





RE Receiver Enable input 





1.0/0.067 


20pA/40A 





Bus inputs 





VOo- VO, , 


1.0/0.033 


20pnA/20A 








VOo- VO, Bus outputs 


OC/166.7 


OC/100mA 





Receiver outputs 





150/40 


3mA/24mA 











NOTE: 


OC = Open Collector 


less for BTL, so is its receiver threshold 
region, therefore noise margins are ex- 
cellent. 

BTL offers low power consumption, low 
ground bounce, EMI and crosstalk, low 
capacitive loading, superior noise mar- 
gin and short propagation delays. This 
results in a high bandwidth, reliable 
backplane. 


The 74F3893 has four TTL outputs (R n) 
on the receiver side with a common 


210 


_ One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


Receive Enable input (RE). It-has four 
data inputs (D,) which are also TTL. 
These data inputs are NANDed with the 
Data Enable input (DE). The four I/O pins 
(Bus side) are futurebus compatible, sink 
a minimum of 100mA, and are designed 
to drive heavily loaded backplanes with 
load impedances as low as 10 ohms. All 
outputs are designed to be glitch-free dur- 


_ ing power up and power down. 


Philips Components-Signetics FAST Products 


Quad Futurebus Backplane Transceiver 


PIN CONFIGURATION 


VO, WO, BUS vO, VO, 


TOP VIEW 





LOGIC DIAGRAM 


Voc =Pin1 


LOGIC GND = Pin6 
BUS GND = Pin 13, 16, 19 


BG GND = Pin 20 








13 | BUS GND 











LOGIC SYMBOL 


By D, Dy Dy 


DE 
GRE 


VO,vO, V0, VO, AAR, RR, 


18 617 18 4 35 8 10 


Voc = Pini 

LOGIC GND = Pin6 

BUS GND » Pin 13, 16, 19 
BG GND =Pin 20 





Product Specification 


FAST 74F3893 


LOGIC SYMBOL(IEEE/IEC) 








FUNCTION TABLE 








INPUTS INPUT/OUTPUT | OUTPUT 


OPERATING MODE 















High voltage level 

Low voltage level 

Don't care 

High impedance “off” state 


Hout 





+~ 


Transmit to bus 











Receiver 3-state, 
Transmit to bus 





Receive, 1/O, =inputs 











ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted these limits are over the operating free-air temperature range.) 


























































| PARAMETER RATING UNIT 
Supply voltage 1.510 +65 V 
Input voltage -1.5 to +6.5 tr Vv | 
Input current oh -30 to +5 mA 
Voltage applied to output in High output state -0.5 to +5.5 vo 
Current applied to output in Low output state 200 i mA 
Operating free-air temperature range Oto+70 °C 
Storage temperature = -65 to +150 , | °C 
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Quad Futurebus Backplane Transceiver FAST 74F3893 


RECOMMENDED OPERATING CONDITIONS 


| ums 
as so wee ee 


fewer | 
Input clamp current 
High-level output current R, only 


Low-level output current 
































Operating free-air temperature range 





DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


LIMITS 
SYMBO - PARAMETER TEST CONDITIONS’ UNIT 
Min | Typ“ | Max 


High-level output current 0c c=MIN, Vit = MAX, Vin =MIN, Von = 1.5V 10 100 | pA 
as High-level output voltage R, Vog = MIN, Vi), = 1.3V, RE =0.8V, Io,,=MAX 


V High-level output VO Voc = MAX, Dd. = DE = 0.8V, Vy= 2.0V, Rp= 102, 
OHB | Bus voltage n RE =2.0V 
Low-level output voltage Ye Bie Voc = MIN, VIN = 1.8V, RE-0. BV, Io =6mA . 0.35 
Low-level output D, = DE = Vi Igy = 100mA 0.75 Satter 
Bus voltage A D, = DE=V,,, [o,= 80mA 0.75 has i 
V.. = MAX V,VO. =imA | D_ =DE=0.8V 
clamp voltage A Vog = MAX or OV, VO, =10mA RE = 2.0V 23 3.2 V 






















































































































Input clamp voltage Voc = MIN, I = by -0.73 | -1.2 | V 
Voc = MAX, Vi = 7.0V, DE = RE = D., = Voc 100 [os 
Voc = MAX, DE = RE = D, = 5.5V 20 pA 
High-level I/O A py AOA es = BE — 
"ue | bus current (power off) peer y ne eC eet aes | edie 
Voc = MAX, Vi = 0.5V, DE = 4.5V -40 pA 
Vog = MAX, V, = 0.5V, D, = 4.5V | ca 
lie Voc = MAX, dD. = DE = 0.8V, VO, = 0.75V, RE = ail 20 | 20 pA 
V, c= MAX, Vo =2.7V, RE=2V bes 20 pA 
Off-state output current _ 2 Re- 
| , V.,. = MAX, V. =0.5V, RE=2V -20 
OZL  |.Low-level voltage applied Cc 0 | Bn 
loc Supply current (total) Veg = MAX, (RE =Viy OF Vir) a 55 | 80 | mA | 
NOTES 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vo, = 5V, Ty = 25°C. 

3. Not more than one output EF out be shorted at a time. For testing log: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, I,, tests should be performed last. 


March 13, 1990 212 


Philips Components-Signetics FAST Products Product Specification 





Quad Futurebus Backplane Transceiver . FAST 74F3893 


AC ELECTRICAL CHARACTERISTICS for Driver and Driver Enable 


LIMITS 
|. Ty = 0°C to +70°C 
= “| V..= 5V 410%, Vi=2V 
SYMBOL PARAMETER TEST CONDITION | ee se epee 
p =P 


Propagation delay 

D tol/O Waveform 1 
n n 

Propagation delay 

DE to /O Waveform 1 

n 

D nt? VO, Transition time Wiaveiouns 

10% to 90%, 90% to 10% 

Skew between Drivers in same 

package 


AC ELECTRICAL CHARACTERISTICS for Receiver 


Tp = +25°C A= 0°C to +70°C 
ON Vec= 5V Voc= 5V +10% 
SYMBOL PARAMETER TEST CONDITI C. = 50pF Cc, = 50pF 
R. = 1kQ : R= 1kQ 
t 
t 














PLH Propagation delay 1.0 45 
VO, to R, Waveform 2 3.6 7.75 


AC ELECTRICAL CHARACTERISTICS for Receiver Enable 


SYMBOL PARAMETER TEST CONDITION 





tO27H Qutput Enable to High or Low level Waveform 3 
‘pz RE to R, Waveform 4 
toyz Output Disable from High or Low level Waveform 3 1 
toiz RE to R, Waveform 4 1 
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Quad Futurebus Backplane Transceiver 


AC WAVEFORMS 







And Output Disable Time From High Level 


TEST CIRCUIT AND WAVEFORMS 


Voc 






PULSE 
GENERATOR 







Test Circuit For 3-State Outputs 


SWITCH POSITION 


TEST SWITCH 


baz ba closed 
All other 


open 












Voc 


PULSE 


GENERATOR 





tT} 


Test Circuit For Open Collector Outputs 


Waveform 3. 3-State Output Enable Time To High Level 


NOTE: For all waveforms, Vu = 1,5V. 


Product Specification 
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Ve 





Vi 
tpiz 
Vu 


tpze 


Vo +0.3V 
= 


Waveform 4. 3-State Output Enable Time To Low Level 
And Output Disable Time From Low Level 















AMP (V) 









90% 


NEGATIVE 
PULSE 
ov 
tri (t,) tru (t,) 
trun (ty) 
AMP (V) 
POSITIVE 
PULSE 






10% 10% 





ov 





tw 


VM = 1.5V 
Input Pulse Definition 





INPUT PULSE REQUIREMENTS 





FAMILY 


Amplitude | Rep. Rate 


wo Stun | SH 


t 
500ns| 2.5ns | 2.5ns 
| 





74F 3.0V 1MHz 








DEFINITIONS 

R, = Load resistor, see AC CHARACTERISTICS for C, = Load capacitance includes jig and probe capacitance; 
value. see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capaci- R, = Termination resistor; see AC CHARACTERISTICS for 
tance; see AC CHARACTERISTICS for value. value. 

Ry = Termination resistance should be equal to Zout of 
pulse generators. 

214 


March 13, 1990 


Signetics 











853-1391 
98491 


Document No. 
ECN No. 














Date of issue January 8, 1990 





Status 


FAST Products 


FEATURES 

Metastable Immune Characteris- 
tics 

Propagation delay skew and 
output to output skew guaranteed 
less than 1.5ns 

High source current (I,,, = 15mA) 
ideal for clock driver applications 
Pinout compatible with 74F74 
See 74F50728 for Synchronizing 
Cascaded D-Type Flip-Flop 

See 74F50729 for Synchronizing 
Dual D-Type Flip-Flop with Edge- 
Triggered Set and Reset 

See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flops 


Product Specification 








DESCRIPTION 


The 74F5074 is a dual positive edge-triggered 
D-type flip-flop featuring individual Data, 
Clock, Set and Reset inputs; also true and 
complementary outputs. 

Set (S, ,) and Reset (Rp n) are asynchronous 
active ow inputs and operate independently 
of the Clock (CP_) input. Data must be stable 
just one setup time prior to the Low-to-High 
transition of the clock for guaranteed cs 
tion delays. 

Clock triggering occurs at a voltage level and 


PIN CONFIGURATION 











TOP VIEW 





FAST 74F5074 


Flip-Flop/ Clock Driver 


Synchronizing Dual D-Type Flip-Flop 
With Metastable Immune Characteristics 








TYPICAL f TYPICAL SUPPLY CURRENT 
X 
eS ne (TOTAL) 
74F5074 120 MHz 20mA | 





ORDERING INFORMATION 









COMMERCIAL RANGE 














Vec = 5V+10%; Ty = 0°C to +70°C 
14-Pin Plastic DIP N74F5074N 
14-Pin Plastic SO N74F5074D 








INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


























74F(U.L) LOAD VALUE 

PINS _ DESCRIPTION HIGH/LOW | HIGH/LOW 
Dy D, Data inputs 1.0/0.417 20pA/250pA 
CPo stag Clock inputs (active rising edge) 1.0/0.033 20pA/20pA 
Spo: Soy Set inputs (active Low) 1.0/0.033 20pA/20pA 
Roo Roy Reset inputs (active Low) 1.0/0.033 20pA/20pA 
Qo Q, Qo Q, Data outputs 750/33 15mA/20mA 

NOTE: 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


is not directly related to the transition time of 
the positive-going pulse. Following the hold 
time interval, data.at the D_ input may be 
changed without affecting the levels of the 
output. . 

The 74F5074 is designed so that the outputs 
can never display a metastable state due to 
setup and hold time violations. If setup and 
hold times are violated the propagation delays 
may be extended beyond the specifications 


but the outputs will not glitch or display a 
metastable state. Typical metastability para- 
meters for the 74F5074 are: t=135ps and 


T= 9.8 X 10° sec where + represents a 
function of the rate at which a latch in a 


metastable state resolves that condition and 
T, represents a function of the measurement 
of the propensity of a latch to enter a metas- 
table state. 

LOGIC SYMBOL(IEEE/IEC) 





LOGIC SYMBOL 
| 





Voc =pin 14 
| GND =pin 7 
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Metastable Immune Characteristics 
Signetics uses the term ‘metastable immune’ 
to describe characteristics of some of the 
products in its FAST family. Specifically the 
74F50XXX family presently consists of 4 prod- 
ucts which display metastable immune char- 
acteristics. This term means that the outputs 
will not glitch or display an output anomaly 
under any circumstances including setup and 
hold time violations. This claim is easily veri- 
fied on the 74F5074. 












November 29, 1989 


By running two independent signal generators 
(see Fig. 1) at nearly the same frequency (in 
this case 10 MHz clock and 10.02 MHz data) 
the device-under-test can often be driven 
into a metastable state. If the Q output is 
then used to trigger a digital scope set to 
infinite persistence the Q output will build a 
waveform. An experiment was run by continu- 
ously operating the devices in the region 
where metastability will occur. 


When the device-under-test is a 74F74 (which 
was not designed with metastable immune 
characteristics) the waveform will appear as in 
Fig. 2. 


Fig. 2 shows clearly that the Q output can vary 


0 
Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 


, Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated 


Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 


Fig. 3—74F5074 Q output triggered by Q output, setup and hold times violated 
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in time with respect to the Q trigger point. This 
also implies that the Q or Q output wave- 
shapes may be distorted. This can be verified 
on an analog scope with a charge plate CRT. 
Perhaps of even greater interest are the dots 
running along the 3.5 volt line in the upper 
right hand quadrant. These show that the Q 
output 

did not change state even though the Q output 
glitched to at least 1.5 volts, the trigger point 
of the scope. . 

When the device-under-test is a metastable 
immune part, such as the 74F5074, the wave- 
form will appear as in Fig. 3. The 74F5074 Q 
output will not vary with respect to the Q 
trigger point even when the part is driven into 
ametastable state. Any tendency towards in- 
ternal metastability is resolved by Signetics 
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patented circuitry. If a metastable event oc- 
curs within the flop the only outward manifes- 
tation of the event will be an increased Clock- 
to-Q/Q propagation delay. This propagation 
delay is, of course, a function of the metasta- 
bility characteristics of the part defined by + 
and T,. 


The metastability characteristics of the 
74F5074 and related part types represent 
state-of-the art in TTL technology. 


After determining the T, and t of the flop, cal- 


culating the mean time between failures 
(MTBF) is simple. Suppose a designer wants 
to use the F5074 for synchronizing asynchro- 
nous data that is arriving at 1OMHz (as meas- 
ured by a frequency counter), has a clock fre- 
quency of 50MHz , and has decided that he 
would like to sample the output of the F5074 10 
nanoseconds after the clock edge. 

He simply plugs his numbers into the equation 
below: 


MTBF =e '")/T ft 


MEAN TIME BETWEEN FAILURES (MTBF) versus t’ 


MTBF 
in 100 years 


seconds 


one year 


one week 


t' in nanoseconds 


Fig. 4 MTBF versus t' for 74F5074 att = 135ps and T,=9.8x 10° sec 





Typical values for: and T, at various V.,.s and Temperatures 














ee ee ee 
115ps | 1.3x 10' sec 


November 29, 1989 


pesMOelg: Soe lee dt. Se 

1.0x 10° sec | 138ps | 5.4 x 10°sec | 160 ps | 1.7 x 10°sec 
| 195 ps | 9.8x10%sec | 167ps : 
4 


s 
45V|115ps | 3.4x 10sec | 132ps | 5.1x 108sec | 175 ps 7.3 x 10‘sec 






3.9 x 10sec 
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In this formula, f, is the frequency of the clock, 


f, is the average input event frequency, and t’ 
is the time after the clock pulse that the output 
is sampled (t'>h, h being the normal propaga- 
tion delay). In this situation the f, will be twice 


the data frequency or 20MHz because input 
events consist of both low and high data tran- 


sitions. Multiplying f, by f, gives an answer of 
10'5 Hz?, From Fig. 4 itis clear that the MTBF 
is greater than 10'° seconds. Using the above 
formula the actual MTBF is 1.51 x 10'° sec- 
onds or about 480 years. 
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LOGIC DIAGRAM 


Voc =pin14 
GND -pin7 





OUTPUTS 
OPERATING MODE 


Asynchronous Set 


Asynchronous Reset 


Undetermined* 
Load "1" 

Load "0" 

Hold 





H = High voltage level 

h = High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level! 

1 = Low voltage level one setup time prior to Low-to-High clock transition 
NC =No change from the previous setup 

X = Don't care 


T = Low-to-High clock transition 

= Not a Low-to-High clock transition 
* = This setup is unstable and will change when either Set or Reset return to 
the High level. 


ABSOLUTE MAXIMUM RATINGS — (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL RATING 


0510470 
0.5 to +7.0 
Ty 
PaO 
T 





“65 to +150 
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RECOMMENDED OPERATING CONDITIONS 


LIMITS 













SYMBOL PARAMETER 
Veo Supply voltage 
Vig High-level input voltage 
Vie Low-level input voltage 












Lol | Input clamp current 


Vopt10% 
lox High-level output current 

Voct5% 
lop Low-level output current 
Ty Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


LUMITS 


UNIT 
= 


We [=] |p 
7 [s[ 


Vv 
| =-15mA 
Pes [aes feo PD 





















Pa ee 









TEST CONDITIONS’ 





SYMBOL PARAMETER 









High-level output voltage 











Low-level output voltage ae =MAX | #10%V¢ | [0.30 [oso | v | 
; [asian | [oso [oso |v | 
1 [input cent at maximum nputoteae | Vog= MAK V=7OV || id | 
a_ | Habit i [Veg tak wey 
| Low-level input t Vag = MAX, V, = 0.5V een ee 
oe cae Fo Ta | 
(Tog | Starisotoupiteoren® | VogeWARSSCS~ a8 
loc Supply current’ (total) Voc = MAX | | 20 | 30 | mA 
NOTES: 








1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V., = 5V, T, = 25°C. 

3. Not more than one output should be shorted at a time. For testing los the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Measure loc with the clock input grounded and all outputs open, then with Q and © outputs High in turn. 
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AC ELECTRICAL CHARACTERISTICS 


Ty = 0°C to +70°C 
cc Voc = 5V+10% | 
SYMBOL PARAMETER TEST CONDITION Cc. = 50pF UNIT 
; a = a 


sh iarec ie 
eee) ation dela 
tpHL 
Bonga ae 7.5 is 0 
rPLH 
Soar to Q, a a, Waveform 2 =a 5 = 0 












NOTE: 
1. ftp, ,, actual - toy actual | for any output. 
2. | toy actual - thy, actual | for any output compared to any other output where N and M are either LH or HL. 


3. Skew times are valid only under same test conditions (temperature, Voc , loading, etc.,). 


AC SETUP REQUIREMENTS 


A= 0°C to +70°C 


Voc = 5V+10% 
SYMBOL PARAMETER : TEST CONDITION 


t (4H) Setup time, High or Low 


se Hold ae High or Low 
a CP Pulse width, 
muy High or Low Waveform 1 
tl) S nor Ry »Pulse width, Low 
= aR time 
thec 
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AC WAVEFORMS 


Waveform 2. 
Propagation Delay for set and reset to output, 
set and reset pulse width 


Waveform 1. Propagation Delay For data to output, data j Vu 
setup time and hold times, and clock width 
tps 


2 = Ve 
Spon or Ro, 
( NOTE: "1" of top waveform Is equal to” |” of bottom waveform ) 


Qn: Qn 
cP, a _ I 
tos 


Waveform 3. , Qa 
Recovery time for set or reset to clock nn Vu 


Waveform 4. 
Propagation delay skew and output to output skew 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


tw 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 


AL = Load resistor; see AC CHARACTERISTICS for value. | Ampitude | Rep.Rate | ty | Guy 
Load capacitance includes jig and probe capacitance; | 74 | Boy | iMHe | So0ns| 26ns [2.ns | 
see AC CHARACTERISTICS for value. , 
Termination resistance should be equal to Zour of 
pulse generators. 
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FEATURES 





TTL inputs 

Output enable control 

High current source and sink 
capability 

Matched propagation delay times 
(too tp) 

Symmetrical rise and fall times 
ESD protection greater than 
2000 volts 

Single +5V supply 

Surface mount package 


APPLICATIONS 


High speed serial data 
communication 
Fiber optic data links 


Local area and metropolitan area 
networks 


Digital Television 
PBX systems 


ASSOCIATED PRODUCTS 


NE 5210/11/12 transimpedance 
amplifiers 

NE5214/5217 postamplifiers with 
link status Indicator 

74F5302 dual fiber optic LED 
driver 


PIN CONFIGURATION 


TOP VIEW 





853-1409 


FAST 74F5300 


Fiber Optic LED Driver 





TYPE DELAY 






ORDERING INFORMATION 


8-Pin Plastic DIP 


8-Pin Plastic SO 


TYPICAL PROPAGATION 










TYPICAL SUPPLY CURRENT 
(TOTAL) 


COMMERCIAL RANGE 
= 5V110%; Tp =0°C to +70°C 


74F5300N 
74F5300D 











Voc 













INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L) 
DESCRIPTION HIGH/LOW 


Current driver output 





NOTE: 


LOAD VALUE 
HIGH/LOW 


20pA/0.6mA 
20p1A/0.6mA 


8000/266.6 160mA/160mA 


One (1.0) FAST Unit Load is defined as: 20/A in the High state and 0.6mA in the Low state. 


DESCRIPTION 


The 74F5300 is aLED driver designed for 
use in fiber optics links. The 74F5300 is 
ideally suited for use in high speed optical 
high transmitter systems. 


The TTL input buffer accepts TTL data. A 
logic High on the Enable pin enables the 
buffer to drive the output driver 
amplifier. The Linearizing Circuit ensures 
a constant propagation delay fort, ,,and 


LOGIC DIAGRAM 


toy,» and controls the rise and fall 
times.The output driver amplifier is ca- 
pable of sourcing more than 160 mA and 
sinking more than 160 mA at low imped- 
ances. The high current output driver has 
been designed to deal with transmission 
line effects of high speed switching sys- 
tems with fast rising and falling edges. The 
performance of the system can be en- 
hanced by matching impedance at the 
output for proper termination.I|t exhibits 
closely matched propagation delays 








2 
Enable 
Voc = Pin 1,8 
GND = Pin 4, 5,7 
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4 Linearizing 


4 Circuit 














Philps Components-Signetics FAST Products 


Fiber Optic LED Driver 


Product Specification 


FAST 74F5300 





(tous toy yy) and symmetrical rise and fall 
times. The resulting optical waveform has 
minimal Duty Cycle Distortion (DCD). 
When used with the external pre-bias and 
pre-charging circuits, the response can 


be tailored to a specific LED to eliminate 


APPLICATION 


any overshoot and to minimize the long 
fall response. 


Additionally, this part can be used as the 
transmiter in a complete fiber optic sys- 
tem when combined with any of the 


5) Linearizing 
B, Circuit 


Supply voltage 
Input voltage 


Voltage applied to output in High output state 
Current applied to output in Low output state 


Operating free-air temperature range 


Storage temperature 





RECOMMENDED OPERATING CONDITIONS 


SYMBOL | | 


December 13, 1989 


PARAMETER 


Supply voltage 


High-level input voltage 


hy | Low-level input voltage 
ti Input clamp current 
lies | High-level output current 
ot Low-level output current 


A Operating free-air temperature range 
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fa Oe 
Nae ages ole apt + 
ee le ee 
ote egal enced eens 
a a 

0 


NE5210/5211/5212 preamplifiers and 
NE5214/5217 preamplifiers for the opti- 
cal receiver. Please refer to applications 
note AN1121 in the Signetics Fiber Optic 
Communication Data Book for more spe- 
cific applications information. 


ee 


mA 
mA 
70 °C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 





SYMBOL PARAMETER 


| MN Digg mh [oss [oan |v | 

Input clamp voltage Voc = MIN, ty = ly | | 0.73) -12 | Vv | 

Input current at maximum input voltage | | | pA | 

ee [| 
22 


I mA 
oe | Supply current total con | y= MAX eacted SOE AZ R| 
cc 10.5 A 

CCL . m 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vog = 5V. T, = 25°C. 

3. The device is not short circuit protected. 


AC ELECTRICAL CHARACTERISTICS 


Ty = 0°C to +70°C 


. Vog = SV 10% 
PARAMETER C, = 50pF 


R, = 1002 
toLH Propagation delay 
tou Input or Enable to Output 


tps | Propagation olay stow’ |Wavetorm2 | | 7 | x2 | | ts | 
Rise and Fall time Skew 3.4 


Fall time 90% to 10% 
Rise time 10% to 90% 


NOTE: 

1.D, is defined as the difference between input pulse width and output pulse width (0 to 3 volt input swing and 50% duty cycle). 
2. [tp 4 actual - to), actual | . 

3. loi actual - ty actual | . 

4. Skew times are valid only under same test conditions (temperature, Voo: loading, etc.,). 
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AC WAVEFORMS 


Input or 
Enable AYmM Vu 
PLH PHL 


Output Vu Vu 





Waveform 1. Propagation Delay for Input to Output Waveform 2. Propagation Delay Skew 
NOTE: For all waveforms, V,, = 1.5V. | 





TYPICAL (V_, =5.0V) V,, VERSUS lo, FOR VARIOUS TEMPERATURES 
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TYPICAL (V_,, =5.0V) V,,, VERSUS I.,, FOR VARIOUS TEMPERATURES 


Vou ) 


2.9 2.6 2.7 28 2.9 3 3.1 .3.2°3.3.3.4 35 3637 383.9 4 ° 
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TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


Vu = 1-5V 
Test Circult For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 

AL = Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour of 
pulse generators. 
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FEATURES 
TTL inputs 
Output enable control 


High current source and sink 
capability 


Matched propagation delay times 
(tou teu) 

Symmetrical rise and fall times 
ESD protection greater than 

2000 volts 

Single +5V supply 

Surface mount package 


APPLICATIONS 

High speed serlal data 
communication 

Fiber optic data links 


Local area and metropolitan area 
networks 


Digital Television 
PBX systems 


ASSOCIATED PRODUCTS 

¢ NE 5210/11/12 transimpedance 
amplifiers 

¢ NE5214/5217 postamplifiers with 
link status indicator 


* 74F5300 fiber optic LED driver 


DESCRIPTION 


The 74F5302 is a dual LED/ Clock driver 
designed for use in fiber optics links. The 
74F5302 is ideally suited for use in high 
speed optical high transmitter systems. It 
is also ideal for use as a clock driver. 








FAST 74F5302 


Fiber Optic Dual LED /Clock Driver 


TYPICAL PROPAGATION 


TYPE 


DELAY 


74F5302 2.5 ns 


TYPICAL SUPPLY CURRENT 
(TOTAL) 





ORDERING INFORMATION 


14-Pin Plastic DIP 
14-Pin Plastic SO 













Vec = 5V+10%; Ta = 0°C to +70°C 


74F5302D 





COMMERCIAL RANGE 


74F5302N 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 










DESCRIPTION 


NOTE: 





Data inputs 1.0/1.0 


74F(U.L) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


20pA/0.6mA 







One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


The TTL input buffer accepts TTL data. 
The Linearizing Circuit ensures a con- 
stant propagation delay fort, ,, andt,,,,, 
and controls the rise and fal times. The 
output driver amplifier is capable of sour- 
cing more than 160 mA and sinking more 
than 160 mA at low impedances. The high 
current output driver has been designed 
to deal with transmission line effects of 
high speed switching systems with fast 
rising and falling edges. The performance 
of the system can be enhanced by match- 
ing impedance at the output for proper 
termination.It exhibits closely matched 
propagation delays (t,,,,, t,, ,,) and sym- 
metrical rise and fall times. The resulting 
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optical waveform has minimal Duty 
Cycle Distortion (DCD). When used with 
the external pre-bias and pre-charging 
circuits, the response can be tailoredtoa 
specific LED to eliminate any overshoot 
and to minimize the long fall response. 


Additionally, this part can be used as the 
transmiter in a complete fiber optic sys- 
tem when combined with any of the 
NE5210/5211/5212 preamplifiers and 
NE5214/5217 preamplifiers for the opti- 
cal receiver. Please refer to applications 
note AN1121 inthe Signetics Fiber Optic 
Communication Data Book for more spe- 
cific applications information. 
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PIN CONFIGURATION * LOGIC DIAGRAM (One driver) 





Circuit 


L rcacine 
Eileen 


Vog = Pin 10, 11, 12 [Ss coe a a ee, 
GND = Pin 3, 4,5 sa 


TOP VIEW 





APPLICATION 


50Mb/s Optical Transmitter 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 
SYMBOL 


PARAMETER | raTNc | unr 










Ty | Tepateorent 
Storage temperature -65 to +150 ae | 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
High-level input voltage 
Low-level input voltage 


Input clamp current 


a High-level output current 


lo. Low-level output current 






SYMBOL PARAMETER 


Vv, High-level output voltage 
7 | Ol leeey 
Foye sina | siowves [20 |v 
Fg 80mA | HHVyy | [oz [oss | | 
Yo, |Lowov! ouput votag Cewax [i= Hak | e10%¥e5 | [ous lose [Vv 
| | YarMs [iggeteonk[ai0iigy [~ [oss [oso [V 
Mees oo = MTT ore) 2 


I 
| ec Supply current (total) i 
CCL 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V7 = 5V, Ty = 25°C. 

3. The device is not short circuit protected. 
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AC ELECTRICAL CHARACTERISTICS 


Ty = 0°C to +70°C 
cc= Vog = 5V +10% 
SYMBOL PARAMETER TEST CONDITION C, = 50pF 
R, = 1002 


mctge pms 
PHL na’ “nb Mn 
Pulse width distortion’ Frequency = 10MHz — 
, ; 3,4 
LH 1.0 





Output to output Skew . 
Fall time 90% to 10% Test circuits 
te Rise time 10% to 90% and Waveforms 
1. Dow is defined as the difference between input pulse width and output pulse width (0 to 3 volt input swing and 50% duty cycle). 
2. | toy actual - toHL actual | . 


3. [tp ,,actual- ty, actual |. 
4. Skew times are valid only under same test conditions (temperature, Voc: loading, etc.,). 


AC WAVEFORMS 


input or 
Enable 


Output Vig Output 


Waveform 1. Propagation Delay for Input to Output Waveform 2. Propagation Delay Skew 


NOTE: For all waveforms, V,, = 1.5V. 
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TYPICAL (V_.,, =5.0V) Vo, VERSUS I,, FOR VARIOUS TEMPERATURES 
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TYPICAL (V_, =5.0V) V_,, VERSUS I,,, FOR VARIOUS TEMPERATURES 


Vou (Y) 


25 2.6 2.7 28 29 3 3.1.32 3:3 3.4 3.5 3.6 3.7 383.9 4 . 
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TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


Via = 1.5V 
Test Circult For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 
Pu = Loadresistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout of 
pulse generators. 
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Status Zs Specification 

FAST Products 

FEATURES 


¢ Octal Latched Transceiver 

* Drives heavily loaded backplanes 
with equivalent load impedances 
down to 10 ohms 


High drive (100mA) open collector 
drivers on B-port 

Reduced voltage swing (1 volt) 
produces less noise and reduces 
power consumption 


High speed operation enhances 
performance of backplane buses 
and facilitates incident wave 
switching 

Compatible with IEEE 896 Future- 
bus Standard 


Built-in precision band-gap refer- 
ence provides accurate receiver 
thresholds and improved noise 
immunity 

Controlled output ramp and 
multiple GND pins minimize ground 
bounce 


Glitch-free power up / power down 
operation 


DESCRIPTION 


The 74F8960 and 74F8961 are octal bidi- 
rectional latched transceivers and are in- 
tended to provide the electrical interface 
to a high performance wired-OR bus. The 
B port inverting drivers are low-capaci- 
tance open collector with controlled ramp 
and are designed to sink 100 mA from 2 
volts. The Bport receivers have a 100 mV 
threshold region and a 4 ns glitch filter. 


The B port interfaces to ‘Backplane Trans- 
ceiver Logic’ (BTL). BTL features a re- 


FAST 74F8960, 74F896 | 


Futurebus Transceivers 


74F8960-Octal Latched Bidirectional Futurebus Transceiver, INV (OC) 
74F8961-Octal Latched Bidirectional Futurebus Transceiver, NINV (OC) 





TYPICAL SUPPLY CURRENT 

















a TYPICAL PROPAGATION 
DELAY (TOTAL) 
74F8960 6.5ns g0mA 
74F8961 6.5ns 80mA 
ORDERING INFORMATION 
COMMERCIAL RANGE 
PACKAGES 


Voc = 5VL£10%; Ty = 0°C to +70°C 





28-Pin Plastic DIP (600 mil)" 


N74F8960N, N74F8961N 





28-Pin PLCC’ 


N74F8960A, N74F8961A 





NOTE: 


1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) fora 
discussion of thermal consideration for surface mounted devices. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






























NOTES: 


74F(U.L) | LOADVALUE | 
DESCRIPTION HIGH/LOW | HIGH/LOW 
PNP latched inputs 3.5/0.01 7 | 7OpA/70pA 
Data inputs with threshold circuitry 5.0/0.167 100pA/100,1A 


A Output Enable input (active High) 


B Output Enable inputs (active Low) 

















1.0/0.033 
1.0//0.033 


20pA/201A 
20pA/20,A 










3mA/24mA 
OC*/100mA 

















OC*/166.7 
—1 


2 


One (1.0) FAST Unit Load is defined as: 20,A in the High state and 0.6mA in the Low state. 


* OC = Open Collector 


duced (1V) voltage swing for lower 
power consumption and a series diode 
on the drivers to reduce capacitive load- 


ing (<5 pF). 


Incident wave switching is employed, 
therefore BTL propagation delays are 
short. Although the voltage swing is 
much less for BTL, so is its receiver 
threshold region, therefore noise mar- 
gins are excellent. 

BTL offers low power consumption, low 


235 


ground bounce, EMI and crosstalk, low 
capacitive loading, superior noise margin 


.and low propagation delays. This results 


in a high bandwidth, reliable backplane. 
The 74F8960 and 74F8961 A ports have 
TTL 3-State drivers and TTL receivers 
with alatch function. A separate High level 
control input (V.) is provided to limit the A 
port output level to a given voltage level 
(such as 3.3V). For 5.0V systems, V, is 
simply tied to V,. 


74F8961 is the non-inverting version of 
74F 8960. 
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Futurebus Transceivers FAST 74F8960, 74F8961 
PIN CONFIGURATION DIP PIN CONFIGURATION PLCC LOGIC SYMBOL 


74F8960 


74F8960 , 74F8960 


GNO 8, 8,GNO a, B, 2, 


GNO 
ay 
on, 
Onn, 
vx 
Ay 
A 


Voc = Pin 1 Vy= Pin 14 
GND = Pin 4, 8, 11, 18, 22, 25 








PIN CONFIGURATION PIN CONFIGURATION PLCC LOGIC SYMBOL 
74F8961 7458961 74F8961 



























GND By B,GND B, By By 


Ar Az Ay GND Ay Ag GND 


Voc =Pint Vy =Pin 14 
GND = Pin 4, 8, 11, 18, 22, 25 





NAME AND FUNCTION 
PNP latched input / 3-state output (with Vy control option) 





Data input with special threshold circuitry to reject noise / Open Collector output, 
High current drive 








= 





Enables the B outputs when both pins are Low 








Enables the A outputs when High 





Latched when High (a special delay feature is built in for proper enabling times) 











Clamping voltage keeping Vou from rising above Vy (Vy = Voc for normal use) 
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LOGIC DIAGRAM 74F8960 











Veo = Pint Vy = Pin 14 
GND = Pin 4, 8, 11, 18, 22, 25 
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LOGIC DIAGRAM 74F8961 





— 1 
OEB , q> 


aa 16 
OEB, q> 
ors Do D> 


— 28 





10 


12 





Veo = Pin Vy =Pir 
GND « Pin 4, 8, 11, 18, 22, 25 
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FUNCTION TABLE 74F8960 
INPUTS LATCH | OUTPUT: 
STATE 








on 


MODE 


Oo 

m 

© 
° 


A 3-state, Data from A to B 


A 3-state, Latched data to B 
Feedback: A to B, BtoA 


Preconditioned Latch enabling data 
transfer from BtoA 





N|N 
s 


L) 


Latch state to A andB 





B and A 3-state 





B 3-state, Data from B toA 


5 





x 
| 


B and A 3-state 


oe 
Ge 
. 
la 


|e 


B 3-state, Data from Bto A 


r- 


| 





= High voltage level 

= Low voltage level 

Don't care 

= Input not externally driven 

= High Impedance (off) state 

= High or Low voltage level one setup time prior to the Low-to-High LE transition 

Condition will cause a feedback loop path; Ato B and BtoA 

= The latch must be preconditioned such that B inputs may assume a High or Low level while OEB, and OEB, are Low 
and LE is High. 

= Goes to level of pullup voltage. 

= Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state. 


ON! X<XCrZ 
Wl 


—_~—~ 

nN — 

— as 
i] 


Ox 
* * 
* 

I 
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FUNCTION TABLE. 74F8961 


LATCH OUTPUTS 
TAT 
A 3-state, Data from A to B 


A 3-state, Latched data to B 
Feedback: A to B, BtoA 


Preconditioned Latch enabling data 
* |. 7(2) | transfer from B to A 


Latch state to A andB 


B and A 3-state 


r 
m 
m 


= 
* 
* 


rr 


mC) 


B 3-state, Data from Bto A 


B and A 3-state 


B 3-state, Data from B to A 


x 





a se 
Poke 
pti oe | 
pe] | 
pba! 
pe | He 
pt] ol 
| x | oH | 
| x] 9, 
pee S| 
| x] 9, 
elf ey 4 
pH | ow 
pH] oT 
pHi ow | 
fH | @, | 
Be 


= High voltage level 

= Low voltage level 

Don't care 

= Input not externally driven 
High Impedance (off) state 
High or Low voltage level one setup time prior to the Low-to-High LE transition 

) = Condition will cause a feedback loop path; Ato B and BtoA ; 

= The latch must be preconditioned such that B inputs may assume a High or Low level while OEB, and OEB, are Low 
and LE is High. 

Goes to level of pullup voltage. 

Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state. 


ON! XFr=Z 
t a ul 


_— 
npo — 
— 


or 
* 3 
on 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 













Unless otherwise noted these limits are over the operating free-air temperature range.) 





Supply voltage 


Threshold control 


Input voltage 


RATING 





PARAMETER UNIT: 














-0.5 to +7.0 Vv 
-0.5 to +7.0 


, OFA, -0.5 to +7.0 
-0.5 to 5.5 












Input current 





-40 to +5 mA 





Voltage applied to output in High output state 


0.5 t0 +Vog me V 











Current applied to output in Low output state 





| A,-A | 48 
0 7 
By B mA 

















OUT 2 200 
Z | | 
Ty Operating free-air temperature range 0 to +70 °C 
i= Tot, Storage temperature -65 to +150 °C i] 

















RECOMMENDED OPERATING CONDITIONS 












LIMITS 








































IK 


SYMBOL PARAMETER T | UNIT 
| Min Nom Max 
Voc Supply voltage 45 | 5.0 5.5 Vv 
High-level input voltage meet igae eo L V 
-B 0.8 
Vi | Low-level input voltage = Boer i =a 475 I V 
: Bo. wa Eee | meee — = 
| Input clamp current Except Ay - A, “18 mA 








low High-level output current 


[Aya T~ -40 
A ae a 3 mA 








lon 





Low-level output current 





0.7 
Ay “A, ac 24 
mA 











Th 





| Operating free-air temperature range 





| By-By i 100 
; 0 70 | 8G 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 





FAST 74F8960, 74F896 1 






























































































































LIMITS 
SYMBOL PARAMETER TEST CONDITIONS! 3 
Min | Typ 
low High level output current By - BL Voc = MAX, Vie =MAX, Vi = MIN, Vou =2.1V 
lore Power-off output current By - B, Voc =0.0V, Vit =MAX, Vin = MIN, Von =2.1V 
Voc =MIN, Viz MAX, low = -3mA, Vy = Voc 2.5 
Vv High-level output voltage |.., = -0.4mA 
OH = OH : 
MeN Vy = 3.13V & 3.47V ee 
Vog = MIN, Vy = MAX, | I, = 20mA, Vy = Veg 
Viy = MIN 
Sates 
Vor Low-level output voltage Vog = MIN, Vy, = MAX,| Ig, = 100mA 
C IL OL 
Vin = MIN lon = 4mA 0.40 
V., = MIN, I, =1 : 
Vie Input clamp voltage ce |__IkK ar 
Except Ay - A, Veo = MIN, iF 7 I . 
| Input current at Mog 20M Mis COM | 100 | 
| maximum input voltage a ae mA 
Wy High-level input current eee 
9 P 0B, Veg = MAX, V, = 2.1V 700 | pA 
ow-level input curren = = 7 
O2ZH Off-state output current, : V.. = MAX, V. =2.7V 70 | pA 
+N High-level voltage applied Reha a 2 
t 
oz Off-state output current, A Vog = MAX, Vg =0.5V -70 | pA 
*'L | Low-level voltage applied | 0 “7 L 
= ==a a 
Voc = MAX, Vy = ‘oc’ LE = OEA = OEB, =2.7V, -100 100 | pA 
l . Ay-AY= 2.7V, B. - B, = 2.0V 
X High-level control current 01 — rT 
V.. = MAX, Vy =3.13V &3.47V, LE=OEA= 2.7V) -10 10 mA 
: OEB, =A, -A, = 2.7V, B,-B, = 2.0V | Ee 
log Short-circuit output current? Ay - A, only Voc = MAX, B, = 1.6V, OEA = 2.0V, OEB, =2.7V { -60 -150 | mA | 
2 [ 
locu Voc = MAX 70 100 | mA 
leg Supply current (total) loot Voc = MAX, Vy = 0.5V [ 100 | 145 | mA 
3 
loez Vog = MAX, V, = 0.5V | 80 | 100 | mA 
NOTES: 


= 


Specified, Vy = Vog for all test conditions. 


oN 


All typical values are at Voc = SV, Ty = 25°C. 
Not more than one output should be shorted at a time. For testing Ios: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise 


order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 


well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
. Due to test equipment limitations, actual test conditions are for V 


> 


=1.6V and V, 


Ine =1.3V. 


IL 
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AC ELECTRICAL CHARACTERISTICS for 74F8960 


= 3 = 0°C to +70°C 
SYMBOL PARAMETER TEST CONDITION Vec= Veg = SV 10% 
Le = nt = 50pF 


7.5 
TPHL 
Output Enable time from High or Low 8.0 
me = time to High or Low Waveform 4.5 lela le 
‘biz 


Ty = 0°C to +70°C 
‘ : cc= 5V +10% 
PARAMETER TEST CONDITION = ‘R = 30pF 


Propagation delay Waveform 1, 2 
Ma AtoB 

Propagation delay 
'OLH 
t Enable/disable time 
PHL 70 B 
aa Transition time, B Port Test Circuit and 
tL 1.3V to 1.7 V, 1.7V to 1.3V Waveforms 


AC SETUP REQUIREMENTS for 74F8960 


' | SYMBOL PARAMETER 


t.(H) | Set-up time 
t AtoLE Waveform 3 

(H) | Hold time 0.0 
“ 


i CE wih aw ce 










"ae = 0°C to +70°C 
= 5V +10% 












TEST CONDITION Veg 
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AC ELECTRICAL CHARACTERISTICS for 74F8961 


T, = 0°C to +70°C 
PARAMETER TEST CONDITION . Veg = SV 10% 


C, = 50pF 
ac 


L 
t Propagation delay 7.5 12.0 


Re = 500Q 


7. 
8. 


t Output Enable time from High or Low |- 8.0 10.5 14.5 5 
H Pp 9 
ton | OEAtOA | Wavelsen 3: 120 | 145 5 
t Output Disable time to High or Low 4.5 7.0 
i OEAtoA _ Waveform 4.5 ae oe 


: Ty = 0°C to +70°C 
: cc= Voc = 5V+10% 
SYMBOL -. PARAMETER TEST CONDITION | = Cy =30pF 
| | Min | typ | Max | Min | Max | 


LH Propagation delay Waveform 1, 2 
tout AtoB 
ty Propagation delay 

TE toB | Waveform 1, 2- 
t Enable/disable time 
PHL OEB, to B 
ty ’ | Transition time, B Port Py | Test Circuit and » 
ty 1.3V to 1.7 V, 1.7V to 1.3V" Waveforms 


AC SETUP REQUIREMENTS for 74F8961 









= 0°C to +70°C 


Voc = 5V+10% 




















PARAMETER TEST CONDITION 


t,(H) | Set-up time 

t.(L) Ato LE Waveform 3 

t(H) | Hold time 0.0 
t(L) Ato Le Waveform 3 0.0 


iO [TE sw to Wawa [80 









Typ 
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AC WAVEFORMS 
An: By, OEBy ‘An, Bp OEBy Ve Ve 
a ee ee C= PHL tPLy 
Ans Bn An, Bn Vu Ve 
Waveform 1. Propagation Delay For Data _ Waveform 2. Propagation Delay For Data 


To Output To Output 





Waveform 3. Data Setup And Hold Times 
And LE Pulse Widths 





OEA OEA Vu Vu 


t pz t piz 
An Va 





V ot +0.3V 
as 


Waveform 4. 3-State Output Enable Time To High Level = Waveform 5 3-State Output Enable Time To Low Level 
And Output Disable Time From High Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 


The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUIT AND WAVEFORMS 





Vee 














































AMP (V) 
GENERATOR 
NEGATIVE 
PULSE 
LOW V 
Test Circuit For 3-State Outputs On APort tri €) 
SWITCH POSITION _— ; ’ ae Dae 
SWITCH 
t t closed 
PLZ’ PZL : 
Va = 1.5V 
Input Pulse Definition 
PULSE .U. INPUT PULSE REQUIREMENTS 
GENERATOR FAMILY 
Als 74F | Amplitude | Low V |Rep. Rate two tei trae 
= = = = = A Port 3.0V 0.0V 1MHz 500ns | 2.5ns! 2.5ns 
Test Circuit For Outputs On B Port 
B Port 2.0V 1.0V | 1MHz 500ns | 4.0ns| 4.0ns 
DEFINITIONS 
Re = Load resistor; see AC CHARACTERISTICS for Cy = Load capacitance includes jig and probe capaci- 
value. tance; see AC CHARACTERISTICS for value. 
CG = Load capacitance includes jig and probe capaci- Ry = Pull up resistor; see AC CHARACTERISTICS 
tance; see AC CHARACTERISTICS for value. for value. 
Ry = Termination resistance should be equal to Zour of 
pulse generators. 
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FEATURES 

* Octal Latched Transcelver 

Drives heavily loaded backplanes 
with equivalent load impedances _ 
down to 10 ohms 
High drive (100mA) open collector 
drivers on B-port 

Reduced voltage swing (1 volt) 
produces less noise and reduces 
power consumption 

High speed operation enhances 
performance of backplane.buses 
and facilitates Incident wave 
switching 
Compatible with IEEE 896 Future- 
bus Standard 


Built-in precision band-gap refer- 
ence provides accurate recelver 
thresholds and Improved noise 
immunity : 

Multiple GND pins minimize ground 
bounce 

Glitch-free power up / power down 
operation - 


DESCRIPTION 


The 74F8962 and 74F8963 are octal bidi- 
rectional latched transceivers and are in- 
tended to provide the electrical interface 
to a high performance wired-OR bus. The 
B port inverting drivers are low-capaci- 
tance open collector with controlled ramp 
and are designed to sink 100 mA from 2 
volts. The B port receivers have a 150 mV 
threshold region. 


The Bportinterfaces to ‘Backplane Trans- 
ceiver Logic’ (BTL). BTL features a re- 
duced (1V) voltage swing for lower power 


853-1425 





oO 
© 


FAST 74F8962, 7458963 


Futurebus Transceivers 


74F8962 9-Bit Latched Bidirectional Futurebus Transceiver, INV (OC) | 
74F8963 9-Bit Latched Bidirectional Futurebus Transceiver, NINV (OC) 







ORDERING INFORMATION 







| TYPICAL PROPAGATION 
_ TYPE DELAY 
eee Se eta 








44-Pin Quad Flatpack : N74F8962Y, N74F8963Y 
44-Pin PLCC N74F8962A, N74F8963A 







... MAX SUPPLY CURRENT 
(TOTAL) 





COMMERCIAL RANGE 
Veg = 5VE10%; T, = 0°C to +70°C 


NOTE 1: Flatpack package is not available at this time. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






Al,- 


a 
ow 


Al, 
AB, OEBA 
TEAB, TEBA 
AO, - AO, 


0° "8 





Slo 3 
m 
B 

wo 


N 


74F(U.L.) | LOADVALUE 
ZopnOHA 
Latch Enable inputs (active Low) é 













1.0//0.033 20pA/20pnA 


One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state. 


* OC = Open Collector _ 


consumption and a series diode on the 
drivers to reduce capacitive loading. 


Incident wave switching TO 9 ohm is 
guaranteed. The voltage swing is much 
less for BTL, so is its receiver threshold 


. region, therefore noise margins are ex- 


cellent. 
BTL offers low power consumption, low 
ground bounce, low EMI and crosstalk, 
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low capacitive loading, superior noise 
margin and low propagation delays. This 
results in a high bandwidth, reliable 
backplane. © 

The 74F8962 and 74F8963 A ports have 
TTL 3-State drivers and TTL receivers 
with a latch function. 


74F8963 is the non-inverting version of 
74F8962. 
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PIN CONFIGURATION FLATPACK and PLCC LOGIC SYMBOL (IEEE/IEC) 


74F8962 
GNO B, GND B, GNO B, GND B, GND B, GND 


74F8962 


Aly Ao, Aly Ao, Al GND AQ, Ai, AOAle Ag ie = Pin 1,23 


TOP VIEW GND « Pin 6, 12, 18, 18, 27, 29, 31, 33, 35, 37, 39, 41 





PIN CONFIGURATION FLATPACK AND PLCC 


74F8963 
GNO B, GND B, GND B, GND B, GND B, GND 


Aly Ao, Aly AO, Al, GND AO, Al, AOgAle” AQ, 


Voc = Pin 1,23 
GND = Pin 6, 12, 18, 18, 27, 29, 31, 33, 35, 37, 39, 41 


TOP VIEW 





PIN DESCRIPTION 


Al, - Al, 2, 4, 7, 9, 11,14, 16, 19, 21 | input | _ PNP latched inputs 
Data input / Open Collector outputs. High current drives. 


42, 40, 38, 36, 34, 32, 30, 28, 26 
| input Output Enable input. Enables the B outputs when Low. 
| input | Output Enable input. Enables the A outputs when Low. 





Latch Enable input. Enables the AB latches Low. 


Latch Enable input. Enables the BA latvches Low 
TTL 3-state outputs 


~~ , ’ ’ * ’ 


3, 5, 8, 10, 13, 15, 17, 20, 22 


6, 12, 18, 27, 29, 31, 33, 35, 37, 39,41 Grounds 
1,23 


Positive supply voltages 
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LOGIC DIAGRAM 74F8962 


OEAB 

LEAB 
LEBA C> 
OEBA C> 
Aly > 
A0,@> 
Al, © 
AOGC> 
Aix 
A0,C> 
Al, 
A035 
Al, 
KOgC> 
|e 
AO; 
AgO 
AO, 
Al, CD 
AO7C> 
Als CD 
AO,@> 


VV 


Oo 
6 


| An] An] Aq] A] A] | 


Veco" Pin 1,23 
GND = Pin 6, 12, 18, 27, 29, 31, 33, 35, 37, 39, 41 
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LOGIC DIAGRAM 74F8963 


OEAB 


LEBA 
LEAB 
OEBA C) 


Aly CO 
AO0o CD) 
Al, CD 
aD 
Al, QO 
A0,@D> 
Aly OD 
AQ; D> 
Aly CD 
AO, CO 


Als 


POE 
Alg GC) 
AOg CD 
Aly CD 
AO7 QD 
Ae 
AQ, CD 


Voc = Pin 1,23 


GND « Pin 6, 12, 18, 27, 29, 31, 33, 35, 37, 39, 41 . 
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FUNCTION TABLE 74F8962 


AT] a [RRS [eee [Sens] oesR| a8 [ ox [00,8 
pepe ye ipa Tepe tee pe 
et ee eee ee 


AO 3-state, transparent data from Al! to B 


B disabled, transparent data from B to AO 


AO 3-state, latched data to B 
B disabled, latched data to AO 
Latched state to AO and B 


Read back from Al to B to AO (both latches 
transparent) 





= High voltage level 

= Low voltage level 

Don't care 

Input not externally driven 

High Impedance (OFF) state 

High or Low voltage level one setup time prior to the Low-to-High LEXX transition 
Goes to level of pullup voltage. 


Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state. 
LATCH 
INPUTS STATES - 


OUTPUTS 
oem ae | BA 


CESK [ SERS] SERA 

Stew pepepe ts 
| ps 
pai 


Q. = 


FUNCTION TABLE 74F8963 























B and AO disabled 


AO 3-state, transparent data from Al to B . 


B disabled, transparent data from B to AO 


AO 3-state, latched data to B 


ie | [ae esses 
ee eee a a ee 
Be 120) J) Gh. 3) ated eile te RON ee ae aa 


pH Pe] eT 
Peers eS Read back from Al to B to AO (both latches 
Pg ose te ee) alee] eee 








H_ = High voltage level 

L = Low voltage level 

X = Don'tcare 

- = Input not externally driven 

Z_ = High Impedance (OFF) state 

Q, = High or Low voltage level one setup time ptiot to the Low-to-High LEXX transition 

H** = Goes to level of pullup voltage. 

B* = Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) . 


SYMBOL PARAMETER RATING UNIT 
m 









Voc Supply voltage -0.5 to +7.0 
_| OEBA, OEAB, LEBA, LEAB -0.5 to +7.0 
Vin Input voltage V 
Ay - Ag: By - By 0.5 to +5.5 





Vout Voltage applied to output in High output state Vv 


lout Current applied to output in Low output state : 
BoB, [| ao 
















T,__| Operating free-air temperature range 
Tstg Storage temperature -65 to +150 °C 








RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
E tB. - B 


B,-B, 
a 
High-level output current 





LIMITS 


—_ 

bh 

NI 
< 











Low-level output current 







mA 
— 





Operating free-air temperature range 70 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ 


High-level output voltage AQ, - AO, Voc = MIN, Vi= MAX, Vi = MIN, I Gy = -3mA 
Voc = MIN, Vy = MAX, Tn = MIN, Io, = 24mA | | 
Voc = MIN, Vi, = MAX, Ye = MIN, I, = 100mA pe a fief 


OEAB,OEAB, 


Input current at CEAB, TEBA, | Voc = MAX, V, = 7.0V 


maximum input voltage Aly - Allg 


acy Noes 


OEAB,OEAB, 
: LEAB, LEBA, | Vog = MAX, V, =2.7V yA 
High-level input current Al, - Al, 


ay, (egsMARY SEW 


OEAB,OEAB, 
TEAB, CEBA, | Yoc= MAX, V, = 0.5V pA 

Low-level input current Al, - Al, 

Vog = MAX, V, = 0.3V 
Off-state output current, = MAX, Vo #2.7V 
High-level voltage applied 

AO, - AO 

Off-state output current, ges Veg = MAX, Vo =0.5V 
Low-level voltage applied 0 
Short-circuit. | 'F8962 AO, - AO, Voc = MAX, B, = 1.3V,OEBA = 0.8V, OFB, = 2.7V 
output current® 'F8963 only Voc = MAX, B, = 1.8V, OEBA = 0.8V, OEB, =2.7V 


ee et nh 


Supply current (total) Voc = MAX, Vy, = 0.5V 





NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = SV. Ty = 25°C. 

3. Not more than one output Frould be shorted at a time. For testing I.., the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lb los tests should be performed last. 

4, Due to test equipment limitations, actual test conditions are for V, Ht BV and Vv, it BV. 
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AC ELECTRICAL CHARACTERISTICS FOR 74F8962 










A PORT LIMITS 
A A= 


SYMBOL PARAMETER 


Propagation dela 
pu B, = 20, Y Waveform 1, 2 
Propagation delay 
PL 
ta TEBA to AO. Waveform 1,2 
t 75 | 951 12.5 6.5 6.5 13.0, 
PZH Sutput oe time to High or Low 
{2 A to AO. Waveney .e 85 | 1051 13.0| 7.5 75 | 135 
PHZ Output Desde time from High or Low 3.5 | 5.5 10.0 
aie OEBA to A | Wavelorm 56 5.6 451 65 10.0 
Skew Boiwech receivers in same 15 
package | Wavetom «| 4 : 


B PORT LIMITS 
T, = 0°C to Ty =0°C to 
+70°C +70°C 
cc= 5V +10% Voc = 5V +5% 
Cy = 30pF Cy = 30pF 
SYMBOL PARAMETER TEST CONDITION Ry =90 Ry =90 


















May) 
N 





Vv 










| Min [Typ | Max | [Typ | Max | 


| Min | Max | Min | Max | 
t oe celey 9.0 
Pld . 
t P del ‘ 3.5 
PLH Eosagstin jay 
ee a women [8/8 [8 
Beet Enable/Disable time 3.5 8.0 8.5 8.0 
OEAB to B_ Waveform 1 3.0 8.0 8.5 8.5 
a Transition time, B, port Test Circuit and 1.2 
tt | 10% to 90%, 90%'to 10% Waveforms 2.0 
Skew between drivers in same 20 
losKew package Waveform 4 


AC SETUP REQUIREMENTS FOR 74F8962 











LIMITS 





Th = +25°C 





A =0°C to 
+70°C 
c= 5V+5% | UNIT 













co = 5V 
C. = 50pF 


t.(H) | Set-up time 
s 
t(L) | Al, to [EAB Waveform 3 
(H) | Hold time 30 
RY Al, to LEAB Waveform 3 00 


* PARAMETER TEST CONDITION 























t.(H) | Set-up time as 
B, to LEBA Waveform 3 ne 
t(H) Hold time 

,(L) B, to LEBA 


LEAB or LEBA Pulse width, Low 








Waveform 3 






















Waveform 3 
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AC ELECTRICAL CHARACTERISTICS FOR 74F8963 


SYMBOL) PARAMETER TEST CONDITION 
sy espa ae 


t Propagation delay 9.0 oe 0 
jPLH 
TOL B. to AO, Waveform 1, 2 75 75 
t Propagation dela’ EI 7.5 a Se 
PE. -} Opagaton earay 
oa LEBA to AO. Waveform 1,2 

t Output Enable time to High or Low | 9.0 85 | 15.5 8.5 
toa | OEBA to AO. yeenee 9.0 | 170 | 90 

t 9.0 10.5 

PHZ Output Disable time from igh or Low 
| pee | OEBA to AO_ Wavelom 5.6 10.0 11.0 
Skew Betwesit receivers in same 
tasKeW onic Waveform 4 


B | CB PORTUMITS LIMITS 
ee ee =0°C to 
* 70°C 
cc= = 5V +5% 
cp = 30pF 
SYMBOL PARAMETER TEST CONDITION aa qe UNIT 


toLH Propagation delay [Mie | Me O- ex | 0 
tou Al, to B, 6.5 6.5 
t Propagation dela 8.0 8.5 8.5 
PLH Fropaga y 
|e eee HEIRESS 
PL Output Enable/Disable time 8.0 8.0 
OEAB to B 75 8.0 
a Transition ti time, B, port Loa Circuit and 1.0 25 | 10 
try | 10% to 90%, 90%"to 10% Waveforms 10 | 35} 10 
Skew between drivers in same 
‘oSKEW package Waveform 4 


AC SETUP REQUIREMENTS FPR 74F8963 


A PORT LIMITS 


Thy =0°C to 
+70°C 
cc= 5V +5% 
Cc. = 50pF 
ad = rier 



















dogg 










PARAMETER TEST CONDITION 


t.(H) | Set-up time 
tL) | Al, to LEAB weverorn® 


t,(H) Hold time 
rw Al, to TEAB Waveform 3 . 
t s(H) Scan time 
t (4) B, to LEBA Waveform 3 
t(H) Hold time 
th B, to CEBA Waveform 3 


tL) TEAB or LEBA Pulse width, Low Waveform 3 
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AC WAVEFORMS 


Al ns B n Al nm B n 
LEAB, LEBA LEAB, LEBA 


Waveform 1. Propagation Delay For Data Or Output Waveform 2. Propagation Delay For Data Or 
Enable Or Latch Enable To Output Latch Enable To Output 


Vu 


tskew * 
AOn Br Vu 


Waveform 4. Propagation delay skew 
Waveform 3. Data Setup And Hold Times and output to output skew 
And LEAB/LEBA Pulse Widths 


Vu Vu 
t pze ter 


Vu V 91. 40.3V 
aa 


Waveform 5. 3-State Output Enable Time To High Level Waveform 6. 3-State Output Enable Time To Low Level 
And Output Disable Time From High Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR By 
NEGATIVE 


PULSE 


Test Circult For 3-State Outputs On APort 
SWITCH POSITION 


TEST SWITCH 


tor toa closed 
All other open 


Vy = 1.5V 
Input Pulse Definition 


ao wu. . INPUT PULSE REQUIREMENTS 
2 i iv me nl 
= = = = = A Port 3.0V 0.0V 1MHz 
Ee OE IG Faron | 20v [cov | We | Son [2 ns 
Paree | ar} or | ae fece 
DEFINITIONS 


AL = Load resistor; see AC CHARACTERISTICS for Cy = Load capacitance includes jig and probe capaci- 
value. tance; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capaci- Ry = Pull up resistor; see AC CHARACTERISTICS 
tance; see AC CHARACTERISTICS for value. for value. 
Termination resistance should be equal to Zo 7 of 
pulse generators. 
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sretes_____ FAST 74F30240,74F30244 
ECN No, 30Q Line Drivers 


Date of issue September 15, 1989 


Status Product Specification 





'F30240 Octal 30 Line Driver With Enable, Inverting 
( Open Collector ) 


ei roe 'F30244 Octal 30 Line Driver With Enable, Non-Inverting 


CERDIP packages | OE,- OF, | Output Enable inputs (active Low) 1.0/0.033 
Data outputs (OC) for 'F30240 OC/266.7 OC/160mA 
DESCRIPTION 
Q.Q, |Data outputs (OC) for 'F30244 OC/266.7 OC/160mA 


( Open Collector ) 


FEATURES TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
Ideal for driving transmission DELAY (TOTAL) 


lines or backplanes. 160mA |, a 


Ideal for applications with Imped- 7AF30244 10.5ns 
anceaslowas30Q:. — 


Guaranteed threshold voltages on 
the Incident wave while driving ORDERING INFORMATION 


line as low as 30Q. Oe aee COMMERCIAL RANGE 
High Impedance NPN base Inputs oo Veg = 5VL10%; T, = 0°C to +70°C 
for reduced loading (20,A In High 24-Pin Cerdip (300 mil) N74F30240F, N74F30244F 
and Low states) 24-Pin Plastic Slim DIP(300 mil) N74F30240N, N74F30244N 


Ideal for applications which : : = 
require high output drive and 








NOTE: 
minimal bus teading 1.Thermal mounting techniques are recommended. See SMD Process Applications (page 
Octal Interface 17) for a discussion of thermal consideration for surface mounted devices. 
'F30240 Inverting [[2." Because of the high current sinking capability of these parts, the SOL package should 
'F30244 Non-Inverting only be used under the following conditions: a) 50% duty cycle AND b) 3/5 of remaining 
50% driving < 100 mA (leaving the remaining 2/5 of the to drive s 160 mA) OR c) use 2 
Open-Collector outputs sink 450 linear feet per minute forced air or other thermal mounting techniques. 
Multiple side pins are used for V_,, 
and GND to reduce lead induc- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 





tance ( Improves speed and noise 
immunity) 

Available In 24-pin standard slim 
DIP (300mil) plastic, SOL or 






74F(U.L) | LOADVALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 














The 74F30240/F30244 are high current : 
open collectors octal buffers composed One (1.0) FAST Unit Load is defined as: 20nA in the High state and 0.6mA in the Low state. 


of eight inverters. The 'F30240 has in- 


OC = Open Collector 


verting data paths and the 'F30244 has 

non-inverting paths. Each device has 

eight inverters with two Output 

Enables(OE,, O&,) each controlling four _sion line effects found on printed circuit achieve TTL switching voltages on the 
outputs. Both drivers are designed to boards when fast edge rates are used. incident wave. 

deal with the low-impedance transmis- The 160mA I, Provides ample power to 
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FEATURES 

* High Impedance NPN base inputs 

for reduced loading 

Ideal for applications which require 

high output drive and minimal bus 

loading 

Octal bidirectional bus Interface 

‘F30245 Non-inverting 

‘F30640 Inverting 

Choice of outputs: 

Open collectors (B,-B_) and 

3-states(A,-A,) 

Open-Collector outputs sink 

160mA 

160mA I L ideal for low-impedance 

applicatfons and transmission line 

effects with impedance as low as 

30 

3-state buffer outputs sink 24mA 

Multiple side pins are used for Voc 

and GND to reduce lead inductance 

( improves speed and noise 

immunity) 

Available in 24-pin standard slim 

DIP (300mil) plastic or CERDIP 

packages 

- Flow through pinout structure 
facilitates PC board layout 


DESCRIPTION 


The 74F30245/F30640 are high current 
octal transceivers. The 'F30245 has non- 
inverting data paths and the 'F30640 has 
inverting paths. The B outputs are open 


FAST 74F30245,74F30640 


Transceivers 


74F30245 Octal 30Q Transceiver Non-Inverting 
( Open Collector With Enable + 3-State ) 
74F30640 Octal 30Q Transceiver Inverting 

( Open Collector With Enable + 3-State ) 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
TYPE DELAY 





74F30640 


ORDERING INFORMATION 
COMMERCIAL RANGE 
Veg = 5Vt10%; T, = 0°C to +70°C 
24-Pin Cerdip (300 mil) N74F30245F, N74F30640F 
24-Pin Plastic Slim DIP! N74F30245N, N74F30640N 
N (5 . 


1.Thermal mounting techniques are recommended. See SMD Process Applications (page 
17) for a discussion of thermal consideration for surface mounted devices. 















INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

pms | _pesonnow | triton | ichtow 

TONGA 

| 8E Joys eaticinpt acre tow) | 200.0867 | aOuatou 
TR 2.0/0.0667 40pnA/40pA 

sino | Sonneind 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 
OC = Open Collector 





















collector with 160mA lot while the Aout- found on printed circuit boards when fast 
puts are 3-state with 24mA |, Both edge rates are used. The 160 mA | 
transceivers are designedtodealwiththe provides ample power to achieve TT 
low-impedance transmission line effects | switching voltages on the incident wave. 
if the power is removed from the device. 
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PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


a es ee ee ae ae Cea es ee ee ee ees ee ee 
| 'F30245 


— a a ba 
‘F30245 
a 






















24 23 22 21 16 15 1413 


“12 3 4 9 1011 12 





Voc = Pin 18,19 
GND = Pin 5,6,7,8 





TOP VIEW 


LOGIC SYMBOL 



















24 23 22 21 16 15 1413 


Ay Ap Ay Ay As Ag Ay 






8, B, B, B, B, B, B, B, 
v 0 ° U ) U °. OG 








12 3 4 9 1011 12 





Voc = Pin 18,19 


TOP VIEW GND = Pin 5,6,7,8 


LOGIC DIAGRAM 'F30245 


VognPin 18, 19 
GNDs=pin 5, 6, 7, 8 
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AC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


t * 
plH Wea delay Waveform 1,2 
PHL |A, to 8, 
Propagation dela ‘F30245 
t B 7 , Waveform 1,2 
n n 


Propagation delay 
A, to B es 
; ‘F30640 


LIMITS 


Ty = 0°C to +70°C 
Vee = 5V+10% 
Cc, = 50pF 
R, = 500Q 























TEST CONDITION 







Waveform 1,2 


Propagation delay Waveform 1.2 


n n 
Propagation delay 

















B, outputs Waveform 1,2 


Lt Lal 

















PHL JOE or T/R to B. 

t Output Enable time Waveform 3 
PZH Byore A tputs 

tz lez or T/Rto A toe I Waveform 4 

















Waveform 3 
Waveform 4 


‘bz Output Disable time 
pz POE or TR to A, 


NOTES: ee ee 
1. See Figure A for Open Collector information. 


2. T/R propagation delays are guaranteed without testing. 


fod 


A , outputs I 


AC WAVEFORMS 


tpuL 
Va Vu 


Waveform 1. Propagation Delay For 
Non-Inverting Output 


—* Vot0.3V 


Waveft 3. 3- tout E To Hi ] Waveform 4. 3-State Output Enable Time To Low 
ee Aha Gutput Disable Time From High ran eve Level And Output Disable Time From Low Level 


NOTE: For all waveforms, V,, = 1.5V. 
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FEATURES : 
Metastable Immune Characteris- 
tics 

Propagation delay skew and 
output to output skew guaranteed 
less than 1.5ns 

High source current (I,,, = 15mA) 
ideal for clock driver applications 
Pinout compatible with 74F109 
See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

See 74F50728 for Synchronizing 
Cascaded D-Type Flip-Flop 

See 74F50729 for Synchronizing 
Dual D-Type Flip-Flop with Edge- 
Triggered Set and Reset 


DESCRIPTION 


The 74F50109 is a dual positive edge-trig- 
gered JK-type flip-flop featuring individual J, 
K, Clock, Set and Reset inputs; also true and 
complementary outputs. 

Set (S,,,) and Reset (R,,,) are asynchronous 
active-Low inputs and operate independently 
of the Clock (CP_) inputs. 

The J and K are edge-triggered inputs which 
control the state changes of the flip-flops as 
described in the Function Table. — 


PIN CONFIGURATION 


TOP VIEW 





FAST 74F50109 


Flip-Floo/Clock Driver 


Synchronizing Dual J-K Positive Edge-Triggered Flip-Flop 
With Metastable Immune Characteristics 


TYPICAL SUPPLY CURRENT 
(TOTAL) 





74F50109 150 MHz 


ORDERING INFORMATION 






16-Pin Plastic SO 





Voc = 5V+10%; Ta = 0°C to +70°C 


16-Pin Plastic DIP N74F50109N 
N74F50109D 







COMMERCIAL RANGE 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






CP,, CP 


1So Sp Set inputs (active Low) 

Roo Rp | Reset inputs (active Low) 
Qo Qn QQ 

NOTE: 


pms | _besempnon | rerntow | “rontow 
Soo Spi 
0.9 D 












1.0/0.033 20pA/20A 
1.0/0.033 20yA/20pA 


One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. 


The J and K inputs must be stable just one 
setup time prior to the Low-to-High transition 
of the clock for guaranteed propagation de- 
lays. The JK design allows operation as a D 
flip-flop by tying J and K inputs together. 

The 74F50109 is designed so that the outputs 


LOGIC SYMBOL 


Voc =pin 16 
GND=pin 8 
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can never display a metastable state due to 
setup and hold time violations. If setup and 
hold times are violated the propagation delays 
may be extended beyond the specifications 
but the outputs will not glitch or display a 
metastable state. Typical metastability 


LOGIC SYMBOL(IEEE/IEC) 
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parameters for the 74F50109 are: t = 135ps 
and T, = 9.8 x 10®sec where t represents a 
function of the rate at which a latch in a 
metastable state resolves that condition and 
T, represents a function of the measurement 
of the propensity of a latch to enter a metas- 
table state . 

Metastable Immune Characteristics 
Signetics uses the term ‘metastable immune’ 


to describe characteristics of some of the 
products in its FAST family. Specifically the 


74FS0XXxX family presently consists of 4 prod- . 


ucts which display metastable immune char- 
acteristics. This term means that the outputs 
will not glitch or display an output anomaly 


Signal 
Generator 


Signal 
Generator 


Fig. 1—Test Set up 





under any circumstances including setup and 
hold time violations. This claim is easily veri- 


fied on the 74F5074, By running two inde- 


pendent signal generators (see Fig. 1) at 
nearly the same frequency (in this case 10 
MHz clock and 10.02 MHz data) the 
device-under-test can often be driveninto 
a metastable state. If the Q output is then 


used to trigger a digital scope set to infinite 
persistence the Q output will build a waveform. 
An experiment was run by continuously oper- 
ating the devices in the region where metasta- 
bility will occur. 


When the device-under-test is a 74F74 (which 
was not designed with metastable immune 
characteristics) the waveform will appear as in 
Fig. 2. 

Fig. 2 shows clearly that the Q output can vary 
in time with respect to the Q trigger point. This 
also implies that the Q or Q output wave- 
shapes may be distorted. This can be verified 
on an analog scope with a charge plate CRT. 
Perhaps of even greater interest are the dots 
running along the 3.5 volt line in the upper right 


COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS 


Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 


Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated 


Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 


Fig. 3—74F5074 Q output triggered by Q output, setup and hold times violated 


January 8, 1990 
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hand quadrant. These show that the O output 
did not change state even though the Q output 
glitched to atleast 1.5 volts, the trigger point of 
the scope. 

When the device-under-test is a metastable 
immune part, such as the 74F5074, the wave- 
form will appear as in Fig. 3. The 74F5074 Q 
output will not vary with respect to the Q trigger 
point even when the part is driven into a 
metastable state. Any tendency towards inter- 
nal metastability is resolved by Signetics pat- 
ented circuitry. If a metastable event occurs 
within the flop the only outward manifestation 


of the eventwill be an increased Clock-to-Q/Q 


propagation delay. This propagation delay is, 
of course, a function of the metastability char- 


acteristics of the part defined by t and T,. 


The metastability characteristics of the 
74F5074 and related part types represent 
state-of-the art in TTL technology. 

After determining the T, and tof the flop , cal- 
culating the mean time between failures 
(MTBF) is simple. Suppose a designer wants 
to use the 74F50109 for synchronizing asyn- 
chronous data that is arriving at 10MHz (as 
measured by a frequency counter), has a 
clock frequency of 50MHz , and has decided 
that he would like to sample the output of the 
74F50109 nanoseconds after the clock edge. 


MEAN TIME BETWEEN FAILURES (MTBF) versus t' 


10,000 years 


MTBF 
in 100 years 


seconds 


one year 


one week 


8 


AVAW, 
TA 


PV VI AAL | 
Vip 


9 10 


t' in nanoseconds 


Fig. 4 MTBF versus t' for 74F50109 att = 135ps and T=9.8x 10° sec 





Typical values for: and T, at various V..s and Temperatures 


5.5V | 125 ps ort sec } 198 ps | 5. 


4.5V| 115 ps Saat 132 ps 
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175 ps 7.3 x 10‘sec 


74F50109 


He simply plugs his number into the equation 
below: 


te 
MTBF =0 “*)/T tcf, 


In this formula, f, is the frequency of the clock, 
{, is the average input event frequency, and t' 
is the time after the clock pulse that the output 
is sampled ( t'>h, h being the normal propaga- 
tion delay). In this situation the f, will be twice 


the data frequency or 20MHz because input 
events consist of both low and high data tran- 


sitions. Multiplying f, by f, gives an answer of 
10'5 Hz?. From Fig. 4 itis clear that the MTBF 
is greater than 10'° seconds. Using the above 
formula the actual MTBF is 1.51 x 107° sec- 
onds or about 480 years. 
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LOGIC DIAGRAM 


Voc spin 16 
GND epin 8 





FUNCTION TABLE 


OUTPUTS 
OPERATING MODE 


Asynchronous Set 


Asynchronous Reset 


Undetermined (Note) 
Toggle 


Load "0" (Reset) 


Load "1° (Set) 
Hold "no change" 





H = High voltage level 

h = High voltage level one setup time prior to Low-to-High clock transition 

L = Low voltage level 

| = Low voltage level one setup time prior to Low-to-High clock transition 

q = Lower case indicate the state of the referenced output prior to the Low-to-High clock transition 
X = Don't care 

T « Low-to-High clock transition 

Note = Both outputs will be High if both S,, and Ri, go Low simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usetul life of the devicUnles 
otherwise noted these limits are over the operating free-air temperature range.) 


ly [etait 
i 
Ts 
T °C 








Current applied to output in.Low output state p40 
fe Operating free-air temperature range 0 to +70 
Storage temperature -65 to +150 pe 
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RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


‘Supply voltage 
High-level input voltage 


Low-level input voltage 


| le | 


Input clamp current 
High-level output current 


Low-level output current 


A Operating free-air temperature range 
















2 UNIT 
ee 
Howes |= [|| 

see [ar [eff 
A 
HOr¥—e |_| aa [ome v 

Low-level output voltage L lon =MAX 
(Bee | ome] om 
Vix Input clamp voltage Veo = MIN, I = I | for] a2] v | 
Input current at maximum input voltage Voc =MAX, V, = 7.0V | [| oa | ma | 
High-level input current Voc =MAX, V, = 2.7V Rae | | 20 | BA | 


SYMBOL PARAMETER TEST CONDITIONS' 





High-level output voltage 












S 


I 
I 





e 





JK 
non 
Low-level input current tn | Vv. =MAX. V, = 0.5V 
=< cc* Vv, =0. 
CP. Sn’ Ron . 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C, 

3. Not more than one output should be shorted at a time. For testing los the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above norma! and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure loc with the clock input grounded and all outputs open, then with Q and © outputs High in turn. 





S 


3 
> 


3 
> 
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AC ELECTRICAL CHARACTERISTICS 


= az 0°C to +70°C 
gee = cc= 5V +10% 
SYMBOL PARAMETER TEST CONDITION C, 7 C, = 50pF UNIT 
L= L= 
cape an 


in Pepe [fe [fa 
ree delay 3.8 6.0 
H 
te 10, or O. Waveform 1 3.8 6.0 
Bongo aoe 8.0 
P H 















Lo 
1. [tory actual - tout actual | for any output. 
2. | actual - actual | for any output compared to any other output where N and M are either LH or HL. 


3. Skew times are valid only under same test conditions (temperature, Vog: loading, etc.,). 


AC SETUP REQUIREMENTS 


Ty = +25°C a 70°C to +70°C 


Voo = 8V Vag = SV +10% 
PARAMETER TEST CONDITION ee = 50pF 


t,(H) Setup time, High or Low 
t(L) Jp. K, to CP. Waveform 1 


t,(H) Ho old time, High or Low 
My J, K, to CP, Waveform 1 
t(H) CP Pulse aif 
wy High or Low Waveform 1 
nor Rp n Pulse width, Low 
theo Soh time 
nor Ry , to cP, Waveform 3 
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AC WAVEFORMS 


Propagation Delay for set and reset to output, 
set and reset pulse width 


Wavetorm 1. Propagation Delay For data to output, data 


setup time and hold times, and clock width y 
M 


Smo or Ron Vu = ‘ps 
* tree 5) Vu 


(NOTE: “1 of top waveform ts equal to "|" of bottom waveform ) 
cP, Vu ; 


Q,, Q, 
Waveform 3. ee Vu 
Recovery time for set or reset to clock t 
os 


Qn, @n Vu 


Waveform 4. 
Propagation delay skew and output to output skew 
NOTE: For all waveforms, Vy = 1-5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


PULSE : 
GENERATOR 


tw 


Vig = 1.5V 


Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 


R, = Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

R; = Termination resistance should be equal to Zout of 
pulse generators. 
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Document No. 
ECN No. 


"| 953-1389 


Date of issue March 19, 1990 


Status 


FAST Products 


FEATURES 

Metastable Immune Characterls- 
tics 

Propagation delay skew and 
output to output skew less than 
1.5ns 

See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flop 

See 74F50729 for Synchronizing 
Dual D-Type Flip-Flop with Edge- 
Triggered Set and Reset 
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DESCRIPTION 


The 74F50728 is a cascaded dual positive 
edge-triggered D-type flip-flop featuring indi- 
vidual Data, Clock, Set and Reset inputs; also 
true and complementary outputs. 

Set (S,,,) and Reset (R,,,) are asynchronous 
active-Low inputs and operate independently 
of the Clock (CP_) input. They set and reset 
both flip-flops of a cascaded pair simultane- 
ously. Data must be stable just one setup time 
prior to the Low-to-High transition of the clock 
for guaranteed propagation delays. 

Clock triggering occurs at a voltage level and 
is not directly related to the transition time of 
the positive-going pulse. Following the hold 
time interval, data at the D input may be 
changed without affecting the levels of the 
output. Data entering the 'F50728 requires two 
clock cycles to arrive at the outputs. The 
'F50728 is designed so that the outputs can 
never display a metastable state due to setup 
and hold time violations. If setup and hold 
times are violated the propagation delays may 
be extended beyond the specifications but the 
outputs will not glitch or display a metastable 
state. Typical metastability parameters for the 
74F50728 are: t= 135ps and T= 9.8x10®sec 


where t represents a function of the rate at 
which a latch in a metastable state resolves 


that condition and T, represents a function of 
the measurement of the propensity of a latch 
to enter a metastable state . 


74F50728 
Flip-Flop 


Synchronizing Cascaded Dual D-Type Flip-Flop 
With Metastable Immune Characteristics 








ORDERING INFORMATION 


varso72e | 45 MHz 





Vec = 5V+10%; Th, = 0°C to +70°C 


14-Pin Plastic DIP N74F50728N 
14-Pin Plastic SO N74F50728D 


TYPICAL SUPPLY CURRENT 
(TOTAL) 













COMMERCIAL RANGE 






INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 






Data outputs 


Synchronizing Solutions 

Synchronizing incoming signals to a system 
clock has proven to be costly, either in terms of 
time delays or hardware. The reason for this 
is that in order to synchronize the signals a flip- 
flop must be used to ‘capture’ the incoming 
signal. While this is perhaps the only way to 
synchronize a signal, to this point, there have 
been problems with this method. Whenever 
the flop's setup or hold times are violated the 
flop can enter a metastable state causing the 
outputs in turn to glitch, oscillate, enter an 
intermediate state or change state in some 
abnormal fashion. Any of these conditions 
could be responsible for causing a system 
crash. To minimize this risk, flip-flops are often 
cascaded so that the input signal is captured 
on the first clock pulse and released on the 
second clock pulse (see Fig. 1). This gives the 
first flop about one clock period minus the flop 
delay and minus the second flop's clock-to-Q 
setup time to resolve any metastable condi- 
tion. This method greatly reduces the proba- 
bility of the outputs of the synchronizing device 
displaying an abnormal state but the tradeoffis 
that one clock cycle is lost to synchronize the 
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74F(U.L 

DESCRIPTION a 
Clock inputs (active rising edge)| 1.0/0.033 
Set inputs (active Low) 1.0/0.033 
Reset inputs (active Low) 1.0/0.033 





LOAD VALUE 
HIGH/LOW 


201A/250)1A 
20A/201A 

















50/33 imA/20mA 





incoming data and two separate flip-flops are 
required to produce the cascaded flop circuit. 
In order to assist the designer of synchronizing 
circuits, Signetics is offering the 74F50728. 
The 74F50728 consists of two pair of cas- 
caded D-type ‘flip-flops with metastable-im- 
mune features and is pin compatible with the 
74F74. Because the flops are cascaded ona 
single part the metastability characteristics 
are greatly improved over using two separate 
flops that are cascaded. The pin compatibility 
with the 74F74 allows for plug-in retrofitting of 
previously designed systems. 

Because the probability of failure of the 
74F50728 is so remote, the metastability 
characteristics of the part were empirically 
determined based on the characteristics of its 
sister part, the 74F5074. The table below 
shows the 74F5074 metastability characteris- 
tics. 

Having determined the T, and t of the flop, 
calculating the mean time between failures 
(MTBF) for the 74F50728 is simple. It is, 
however, somewhat different than calculating 
MTBF for a typical part because data requires 
two clock pulses to transit from the input to the 
output. Also, in this case a failure is consid- 
ered any delay of the output beyond the nor- 
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PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


TOP VIEW 


mal propagation delay. Suppose a designer 
wants to use the flop for synchronizing asyn- 
chronous data arriving at 10 MHz (as meas- 
ured by a frequency counter) and is using a 
clock frequency of 50 MHz. He simply plugs 
' his numbers into the equation below. 


MTBF =e "7 ff 





Mean Time 


Between Failures 


(seconds) 








In this formula fo is the frequency of the clock, 
f, is the average input event frequency, and t’ 


is the period of the clock input (20 nanos- 
econds). In this situation the f, will be twice the 


data frequency or 20 MHz because input 





events consist of both low and high data tran- 
sitions. From Fig. 2 itis dear that the MTBF 
is greater than 10*' seconds. Using the above 


formula the actual MTBF is 2.23x104? sec- 
onds or about 7x10™ years. 


Typical values for: and T, at various V,.S and Temperatures 







1 Billion years> 


March 19, 1990 


10'° 


Se a a ee ee 
| 5.5V| 125s | 1.0 x 10° sec | 138ps | 5.4x 10°sec | 160 ps | 1.7 x 10°sec 
| 5.0V] 115ps | 1.3x 10'° sec } 195 ps | 9.8 x 10°sec 167ps 3.9 x 10sec 
115 ps | 3.4x10'sec | 132ps | 5.1x10°sec | 175ps} 7.3x 104sec 






, 70°C 


Data Frequency (Hz) 
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LOGIC DIAGRAM 


Voc =pin14 
GND =pin7 


INTERNAL 


REGISTER 
OPERATING MODE 


Asynchronous Set 


Asynchronous Reset 


Undetermined* 
Load "1" 

Load "0" 

Hold 





H = High voltage level 
’ h= High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level 
| = Low voltage level one setup time prior to Low-to-High clock transition. 
NC =No change from the previous setup 
X = Don't care 
* = This setup is unstable and will change when either Set or Reset return to the High level. 
T = Low-to-High clock transition 
** = Data entering the flop requires two clock cycles to arrive at the output (See Logic Diagram). 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING 
Ti ear 0 
°C 













Current applied to output in Low output state | 40 
Storage temperature -65 to +150 pe 
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RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Supply voltage 
High-level input voltage 
Low-level input voltage 
Input clamp current 
High-level output current 
Low-level output current 


Operating free-air temperature range 


UNIT 
ele 
ae [|_| 


= MAX, V, = 70 





1. For conditions shown as MIN or MAX, use the appropriate value ieperiiec under recommended operating conditions for the applicable type. 

2. All typical values are at V-. = SV, T, = 25°C. 

3..Not more than one output s Should t be Shorted ata time. For testing Qc, the use of high- -speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure loc with the clock input grounded and all outputs open, then with Q and outputs High in turn. 
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AC ELECTRICAL CHARACTERISTICS 


T, =0°C to +70°C 
Yoo = 5V+10% 
SYMBOL PARAMETER TEST CONDITION 


Propagation dela 
ee | ree 
rPLH Spr Bon © 0,20 a Waveform 2 
tHE Pon 
Seats tt 
NOTE: 


1. | th) ,, actual - 1), actual | for any one output. 
2. | toy actual - t,,, actual | for any output compared to any other output where N and M are either LH or HL. 
3. Skew times are valid only under same test conditions (temperature, Voc: loading, etc.,). 





AC SETUP REQUIREMENTS 


= 0°C to +70°C 
cc= 5V +10% 
SYMBOL PARAMETER TEST CONDITION 


t (4) Setup time, High or Low 


t,(H) Hold ac High or Low 
it D,, to cP. Waveform 1 
t(H) CP Pulse width, 
we | Baomanimnanir — [wmmna fee [OT [we TO 
t Recovery time 
REC = oy Waveform 3 
Son or Ro, to CP, jwawems =f as | | fs | 
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AC WAVEFORMS 












Waveform 1. Propagation Delay For data to output, data 
setup time and hold times, and clock width 


Spn or Ron Vu : 
* TREC 


cP, Vu 


Waveform 3. 
Recovery time for set or reset to clock 


TEST CIRCUIT AND WAVEFORMS 






PULSE 
GENERATOR 





Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
Re = Loadresistor; see AC CHARACTERISTICS for value. 
CG. = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Termination resistance should be equal to Zout of 
pulse generators. 


Ry 
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NOTE: For all waveforms, V,, = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





Waveform 2. 
Propagation Delay for set and reset to output, 
sot and reeet pulse width 


tps 
a, 2, Vu 


(NOTE: "1" of top waveform Is equal to "|" of bottom waveform ) 


Qn, Qn Viv 
tos 


Qn, Qn Vu 


Wavetorm 4. 
Propagation delay skew and output to output skew 


















90% 


NEGATIVE 
PULSE 


Vig = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
ev | [a 
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Signetics 


Document No. 
ECN No. 


853-1990 
98904 


Date of issue February 23, 1990 


Status 


FAST Products 


FEATURES 

Metastable Immune Characteris- 
tics 

Propagation delay skew and 
output to output skew guaranteed 
less than 1.5ns — 

High source current (IL,,= 15mA) 
ideal for clock driver applications 
See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Filp-Flop | J 

See 74F50728 for Synchronizing 
Cascaded Dual D-Type Flip-Flop 


DESCRIPTION 


The 74F50729 is a dual positive edge-trig- 
gered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs; also true 
and complementary outputs. ~ 

Set (S,__) and Reset (R,_) are asynchronous 
positive-edge triggered inputs and operate in- 
dependently of the Clock (CP_) input. Data 
must be stable just one setup time prior to the 
Low-to-High transition of the clock for guaran- 
teed propagation delays. 

Clock triggering occurs at a voltage level and 
is not directly related to the transition time of 
the positive-going pulse. Following the hold 
time interval, data at the D, input may be 


PIN CONFIGURATION 


TOP VIEW — 





FAST 74F50729 
Flip-Flop/Clock Driver 


Synchronizing Dual D-Type Flip-Flop With-EdgeTriggered Set And 
Reset And Metastable Immune Characteristics : 


TYPICAL SUPPLY CURRENT 
(TOTAL) 





74F50729 120 MHz 


ORDERING INFORMATION 


PACKAGES 


14-Pin Plastic DIP 
14-Pin Plastic SO 











- COMMERCIAL 








RANGE 
= 5V+10%; T, = 0°C to +70°C 


N74F50729N 
N74F50729D 







INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 







U ° 
One (1.0) FAST Unit Load is defined as: 20A in the High state and 0.6mA in the Low state. 


changed without affecting the levels of the 
output. 

The 74F50729.is designed so that the outputs 
can never display'a metastable state due to 
setup and hold time violations. If setup and 
hold times are violated the propagation delays 
may be extended beyond the specifications 
but the outputs will not glitch or display a 
metastable state. Typical metastability para- 


LOGIC SYMBOL 
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74F(U.L.) 
ZOpALBSOAA 
Reset inputs (active rising edge) 


LOAD VALUE 
HIGH/LOW 











20nA/20pA 
20A/20pA 
20pA/20A 
15mA/20mA 


750/33 


meters for the 74F50729 are: t= 135ps and 
T, = 9.8 x10®sec where t represents a func- 
tion of the rate at which a latch in a metastable 


state resolves that condition and T, repre- 
sents a function of the measurement of the 
propensity of a latch to enter a metastable 
state. 


LOGIC SYMBOL(IEEE/IEC) 





Signetics FAST Products 


Flip-Flop/Clock Driver 


Metastable Immune Characteristics 

Signetics uses the term ‘metastable immune’ 
to describe characteristics of some of the 
products in its FAST family. Specifically the 
74F50XXX family presently consists of 4 prod- 


ucts which display metastable immune char-. 


acteristics. This term means that the outputs 
will not glitch or display an output anomaly 
under any circumstances including setup and 
hold time violations. This claim is easily veri- 


Generator 


OTe base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 





fied on the 74F5074. By running two inde- 
pendent signal generators (see Fig. 1) at 
nearly the same frequency (in this case 10 
MHz clock and 10.02 MHz data) the device- 
under-test can often be driven into a 
metastable state. If the Q output is then 
used to trigger a digital scope set to infinite 
persistence the Q output will build a waveform. 
An experiment was run by continuously oper- 
ating the devicas in the region where metasta- 
bility will occur. 

When the device-under-test is a 74F74 (which 
was not designed with metastable immune 
characteristics) the waveform will appear as in 
Fig. 2. 

Fig. 2 shows clearly that the Q output can vary 
in time with respect to the Q trigger point. This 
also implies that the Q or Q output wave- 


Product Specification 


74FS0729 


shapes may be distorted. This can be verified 
on an analog scope with a charge plate CRT. 
Perhaps of even greater interest are the dots 
running along the 3.5 voltline in the upper right 
hand quadrant. These show that the Q output 
did not change state even though the Q output 
glitched to atleast 1.5 volts, the trigger point of 
the scope. 

When the device-under-test is a metastable 
immune part, such as the 74F5074, the wave- 
form will appear as in Fig. 3. The 74F5074 Q 
output will not vary with respect to the Q trigger 
point even when the part is driven into a 
metastable state. Any tendency towards inter- 
nal metastability is resolved by Signetics pat- 
ented circuitry. If a metastable event occurs 
within the flop the only outward manifestation 
of the event will be an increased Clock-to-Q/Q 
propagation delay. This propagation delay is, 


Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated 


Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 


Fig. 3—74F5074 Q output triggered by Q output, setup and hold times violated 
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of course, a function of the metastability char- 
acteristics of the part defined by + and T,. 


The metastability characteristics of the 
74F5074 and related part types represent 
state-of-the art in TTL technology. 

After determining the T, and t of the flop, cal- 
culating the mean time between failures 
(MTBF) is simple. Suppose a designer wants 
to use the F50729 for synchronizing asynchro- 
nous data that is arriving at 1OMHz (as meas- 


ured by a frequency counter), has a clock fre- 
quency of SOMHz , and has decided that he 
would like to sample the output of the F50729 
10 nanoseconds after the clock edge. 

He simply plugs his numbers into the equation 
below: 


=e (th) 
MTBF =e 1°" Tofcf, 


In this formula, {, is the frequency of the clock, 
t, is the average input event frequency, and t' 


MEAN TIME BETWEEN FAILURES (MTBF) versus t' 


10,000 years 


MTBF 
in 100 years 


seconds 


one year 


8 


10 


t' in nanoseconds 


Fig. 4 MTBF versus t' for 74F50729 att = 135ps and T,=9-8x 10° sec 





Typical values for: and T, at various V,.s and Temperatures 
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ge ee Fe ee | 
115ps | 3.4x10'3sec | 132ps | 5.1x 10% sec | -175 ps 7.3 x 104sec 


70°C 


3.9x 104 sec 
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is the time after the clock pulse that the output 
is sampled ( t'>h, h being the normal propaga- 
tion delay). In this situation the f, will be twice 


the data frequency or 20MHz because input 
events consist of both low and high data tran- 


sitions. Multiplying f, by f, gives an answer of 
10'S Hz?. From Fig. 4 it is clear that the MTBF 
is greater than 10'° seconds. Using the above 
formula the actual MTBF is 1.51 x 10'° sec- 
onds or about 480 years. 
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LOGIC DIAGRAM 


OUTPUTS 
OPERATING MODE 


Asynchronous Set 


Asynchronous Reset 
Load "1" 

Load "0" 

Hold 





H = High voltage level 

h = High voltage level one setup time prior to Low-to-High clock transition 
L = Low voltage level , 

| = Low voltage level one setup time prior to Low-to-High clock transition 
X = Don't care 

T = Low-to-High transition 

NC =No change from the previous setup 

T =Not Low-to-High transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


SYMBOL PARAMETER RATING UNIT 

Input voltage -0.5 to +7.0 a ae 

a 
eee 









Current applied to output in Low output state | 0 


Vv 
Vv 
Vv 
mA 
Operating free-air temperature range 0 to +70 
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-65 to +150 
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RECOMMENDED OPERATING CONDITIONS 


V, Supply voltage | 45 [| so | 55 | 
Low-level input vollage Ee es ae dee 
input clamp current eee k cath eel 


Ss 
High-level output current 
7 


= 


Operating free-air temperature range 











Fo 
se eth 


t5%Voo 





Max 






i ka ity To 
ace 
Veo = MAK a2 Te Ta] 


Low-level input current | c= MAX, Vie 0.5V ea 
Dn 


eee | ti er 
Su erent om ee 
sOiEe- 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V/,,. = 5V, T, = 25°C. 

3. Not more than one output s! Pahould bes be shorted ata time. For testing lo g» the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure lec with the clock input grounded and all outputs open, then with Q and © outputs High in turn. 
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AC ELECTRICAL CHARACTERISTICS 


= 0°C to +70°C 
cc = 5V+10% 
SYMBOL PARAMETER TEST CONDITION : C= 


ee ation dela 
= er, 10, 
Propagation ee 
tL = Waveform 2 
Son’ Rp, to Q, or Q, 


NOTE: 

4.4 toy actual - tout actual | for any output. 

2. Ito Hctual - toy He ctual | for any output compared to any other output where N and M are either LH or HL. 
3. Skew times are valid only under same test conditions (temperature, Voc , loading, etc.,). 





AC SETUP REQUIREMENTS 


Ty =0°C to +70°C 


Voc = 5V+10% 
PARAMETER TEST CONDITION nt = Cc, = 50pF 
RL = 500Q 


t (4) Setup time, Nae or Low 


ie ee eet 
t (A) GP Gale’ width, 
wo High or Low Waveform 1 


t,(H) | Sp, or Rp, Pulse width, High 


Seer Ry, © fe 
laveform 
Son or Ron to CP. 


Recovery time 
t Waveform 3 
REC 
E Son to Rp or Ron to 
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AC WAVEFORMS 


Waveform 2. 
Propagation Delay for set and reset to output, 
set and reset pulse width 


Waveform 1. Propagation Delay For data to output, data Q b Q i Vu 
setup time and hold times, and clock width 
t 
PS 


Vu 


Spn or Ron 
( NOTE: "1" of top waveform Is equal to “1” of bottom waveform ) 


Qn Qn 
Vv 
S pn or Ron: cP, Vu uM 
tos 
Waveform 3. Qn, Qn 
Recovery time for set or reset to clock me 
and set to reset or reset to set 


Vu 


Waveform 4. 
Propagation delay skew and output to output skew 


NOTE: For all waveforms, Vu = 1.5V. . 
The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUIT AND WAVEFORMS 










90% eee 


Vec NEGATIVE 
PULSE 


ov 
truit) tral) 


trait) 









PULSE 
GENERATOR 


AMP (V) 
R POSITIVE 
L PULSE 
= = = = = — tw ov 
Va = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 
INPUT PULSE REQUIREMENTS 

DEFINITIONS | FAMILY 

Re = Load resistor; see AC CHARACTERISTICS for value. 

Cc, = 

L 





Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Termination resistance should be equal to Zour of 

pulse generators. 
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INTRODUCTION 

When using a latch or flip-flop in normal 
circumstances (i.e. when the device’s 
setup and hold times are not being vio- 
lated) the outputs will respond to a latch 
enable or clock pulse within some speci- 
fied time. These are the propagation 
delays found in the data sheets. If, how- 
ever, the setup and hold times are vio- 
lated so that the data input is not a clear 
one or zero, there is a finite chance that 
the flip-flop will not immediately latch a 
high or low but get caught half way in 
between. This is the metastable state and 
itis manifested in a bi-stable device by the 
outputs glitching, going into an undefined 
state somewhere between a high and 
low, oscillating, or by the output transition 
being delayed for an indeterminable time. 


Once the flip-flop has entered the metas- 
table state, the probability that it will stillbe 
metastable some time later has been 
shown to be an exponentially decreasing 
function. Because of this property, a 
designer can simply wait for some added 
time after the specified propagation delay 
before sampling the flip-flop output so 
that he can be assured that the likelihood 
of metastable failure is remote enough to 
be tolerable. On the other hand one 
consequence of this is that there is some 
probability (albeit vanishingly small) that 
the device will remain in a metastable 
state forever. The designer needs to 
know the characteristics of metastability 
so that he can determine how long he 
must wait to achieve his design goals. 


THE CHARACTERISTICS OF 
METASTABILITY 

In order to define the metastability char- 
acteristics of a device three things must 
be known: first, what is the likelihood that 
the device will enter a metastable state? 
This propensity is defined by the parame- 
ter T,'. Second, once the device is in a 
metastable state how long would it be 
expected to remain in that state? This 
parameter is tau (t) and is simply the ex- 
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ponential time constant of the decay rate 
of the metastability. It is sometimes called 
the metastability time constant. The final 
parameter is the measured propagation 
delay of the device. Commonly, the typi- 
cal propagation delays found in the data 
book are used for this and it is designated 
‘h’ in the equations (although most de- 
signers are familiar with this value as 
Tpd). Now let’s see how tau and T, are 
determined by measurements. 


A TEST METHOD 

Suppose we wanted to measure the 
metastability characteristics of a fictitious 
edge-triggered D-type flip-flop and we 
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9NS 
PROPAGATION DELAY 
Figure 2 


had a test system that would count each 
time the flip-flop is found in a metastable 
state at some time after a clocking edge. 
The first thing we would like to know about 
the flip-flop would be the h or typical 
propagation delay. We could measure 
the delay or look it up in the data book (of 
course, measuring the actual delay would 
allow more precise results). This fictitious 
flip-flop has an h of 7-ns. In this test we 
decide to use a clock frequency of 10 
MHz. This frequency is primarily a func- 
tion of the test systems ability to assimi- 
late the information. The data will run at 
5 MHz asynchronously to the clock and 
with avarying period. This frequency was 
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chosen because at two transitions per 
cycle the data signal produces 10 million 
points each second where it is possible 
for the flip-flop to go into a metastable 
state, an average of one point for each 
clock pulse. Animportant point about the 
characteristic of the data signal in relation 
to the clock is that the data transitions 
must have an equal probability of occur- 
ring anywhere within the clock period or 
the results could be skewed. In other 
words, we need to have a uniform distri- 
bution of random data transitions (high 
and !ow) relative to the clocking edge. 


The first measurement we take is to deter- 
mine the number of times the device is still 
in a metastable state 8 ns after the clock 
edge. With this device there are 792 
failures after 1 billion clock cycles. 
Changing the time to 9 ns we measure 65 
failures after another 1 billion cycles. 
Because metastability resolves as an 
exponentially decaying function the two 
points define the exponential curve and 
they can be plotted as shown in Figure 1. 
An equivalent plot can be made using a 
semilog scale as in Figure 2. The slope of 
the line drawn through the two points 
represents tau. With these two points the 
tau can be determined by equation (1): 


to-ty 


() += TNTND) 


where N, and N, are the number of 
failures at times t, and t ,, respectively. 


Working thru the numbers gives us a tau 
of 0.40 ns. Tau of this order is represen- 
tative of the FAST line of flip-flops. 


Earlier we stated that T., is an indicator of 
the likelihood that the device will enter a 
metastable state. Now we will attempt to 
explain it. At.9 ns after the clock we 
observed 65 failures in 1 billion clock 
cycles. Since the data transits on average 
once per clock cycle and the period of this 
clock is 100 ns, from equation (2) we can 
say that there appears to be an aperture 
about 0.0065 picoseconds wide at the 
input of the device that allows metastabil- 
ity to occur for 9 or more nanoseconds. 
Another way of explaining the same thing 
would be to suppose that if 1 billion data 
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0.01 
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0.001 
PROPAGATION DELAY 
Figure 3 
transitions were uniformly and randomly - (=) 
distributed over a clock period of 100 ns: Tp = Tge t 


you would expect 65 of these transitions 
to cause the outputs to go into a metas- 
table state and remain there for at least 9 
ns. 





NgP 
(2) To=45= 
c9 


Where Nog is the number of clocking 
events at 9 ns (in this instance, 1 billion), 
P,, is the period of the clock, and N, is the 
number of failures recorded at 9 ns. 


By the same reasoning the window at 8 ns 
appears to be 0.0792 picoseconds wide. 
It seems to have grown because there 
are, of course, more failures after 8 ns 
than after 9 ns. This aperture has been 
normalized by researchers to indicate the 
effective size of the aperture at the clock 
edge, or time zero. Unfortunately the 
normalization process tends to obscure 
the interpretation of T,. T, can be calcu- 
lated using equation (3). Figure 3 is an 
extension of Figure 2 and shows the rela- 
tionship of T,, h, and tau. 


@) wate 


or equivalently, 


281 


In this case T, is 38.4 microseconds and 
this value is again typical of the FAST line 
of products. 


Figure 3 is an extension of Figure 2 and 
gives a graphic indication of T,. The 
number of failures plots on the same 
scale as the aperture size but the number 
of failures is dependent on the number of 
clock cycles used in the test (we always 
used 1 billion in this paper) and the ratio of 
data transitions to clock pulses (1:1 in this 
paper). On the other hand, the aperture 
size is independent of these things. 


MTBF 

Having determined the T, and tau of the 
flip-flop, calculating the mean time be- 
tween failures (MTBF) is simple. Sup- 
pose a designer wants to use the flip-flop 
for synchronizing asynchronous data that 
is arriving at 10 MHz, he has a clock 
frequency of 25 MHz, and has decided 
that he would like to sample the output of 
the flip-flop 15 ns after the clock edge. He 
simply plugs his numbers into equation 


(4) . 
mc 


MTBF .2% 
*) Tofcfi 
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In this formula f, is the frequency of the 
clock, f, is the average input event fre- 
quency, and t’ is the time after the clock 
pulse that the output is sampled (of 
course t’>h). In this situation the f, will be 
twice the data frequency because input 
events consist of both low and high data 
transitions. For the numbers above the 
MTBF isone million seconds or about one 
failure every 11.6 days. If the designer 
would have tried to sample the data after 
only 10ns the MTBF would have been 3.8 
seconds. 


Metastability literature can be very con- 
fusing because several companies use 
different nomenclature and often the fun- 
damental parameters are obscured by 
scale factors, so it is important that the 
user understand MTBF.  Let’s try a 
thought experiment to determine the cor- 
rect MTBF formula. We know the size of 
the aperture at 8 ns so we need to know 
how often that window will occur. This is 
supplied by the clock period. This gives a 
ratio of window size to clock period and 
gives us the likelihood of a transition 
within the clock period causing a metas- 
table state that lasts beyond the 8 ns 
point. Now we need to know the number 
of input events per clock period to deter- 
mine the MTBF at8 ns. This is supplied by 
the average input event period and pro- 
duces the equation below where P,, and 
P; are the periods of the clock and input 
events, respectively. 


1 1 
(6) MIBF=———= = 
Tee Tale 


Po P, 


This gives the MTBF for 8 ns, but howcan 
the formula be developed to handle other 
times? It has been stated in this paper 
that the rate of decay of metastable 
events is an exponential function with a 
time constant of tau. Using this informa- 
tion gives the equation below where t’ is 
the time after the clock pulse that the 
output is sampled. 
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A point should be made here about 
MTBF. This is the mean time between 
failures and as such does not indicate the 
average time between failures. In fact, in 
this situation, the MTBF is the time before 
which there is a 63.2% probability that a 
failure would have occurred. Suppose a 
device has an MTBF of one million sec- 
onds like the example above; because 
the MTBF is an exponential function there 
is a 9.5% probability that a failure will 
occur in the first 1.16 days of operation. 
This might cause the user to feel that the 
device is failing more than expected. The 
user would find that 50% of his failures 
would occur within 8 days. Figure 4 gives 
a visual interpretation of this idea: time 
constant one represents one million sec- 
onds in this case. 


RECENT DEVELOPMENTS 

The quest for better metastability charac- 
teristics in flip-flops has recently resulted 
in the development of flip-flops with taus 
significantly less than 0.40 ns. Perhaps 
the most notable of these is the Signetics 


74FS0XXX series with typical taus of 135 | 


ps. The specifications of these new prod- 
ucts can cause confusion among the 
uninitiated because the typical T, on 
these devices is 9.8 million seconds or 
about 113 days. This is an example of 
how the normalization process obscures 
the interpretation of T, In the newest 
products the taus have decreased faster 
than the normal propagation delays pri- 
marily due to speed limitations of the 
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outputs. 


Using the example above and calculating 
T, from equation (3) we see that the 
window at h is 0.965 ps. Now let’s as- 
sume that we have a device with the same 
size window (0.965 ps) at h and an hof 7 


ns. The difference between this device 


and the previous example is that this 
device has a tau of 150 ps. Clearly, if the 
device has the same h and the same size 
of window at h but a smaller tau, the 
device is better. But let’s calculate the To 


To = mae) 


T,=178 million seconds! 


Comparing the T, of any two devices 
does not show which device is superior. 
However, one can expect that the device 
with the lower tau is superior in all but the 
most peculiar circumstances. 


SUMMARY . 

This paper is intended to introduce the 
reader to the terms he willbe dealing with 
regarding metastability and it is hoped 
that this introduction will help him to digest 
the more in-depth papers that he will be 
reading. Signetics uses the parameters 
described by Thomas Chaney of Wash- 
ington University in St. Louis, Missouri 
because they are fundamental and the 
better metastability papers generally use 
these parameters. For further reading on 
the subject, the article “Metastable be- 
haviorin digital systems” by Lindsay Klee- 
man and Antonio Cantoni published in 
IEEE Design & Test of Computers in 
December of 1987, is recommended. 
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THE 74F50XXX FAMILY 
* 74F5074 Synchronizing Dual D- 
Type Flip-Flop 


74F50728 Synchronizing Cascaded 
D-Type Flip-Flop © 

74F50729 Synchronizing Dual D- 
Type Flip-Flop with Edge-Triggered 
Set and Reset 


74F50109 Synchronizing Dual J-K 
Positive Edge-Triggered Flip-Flop 


MAJOR FAMILY FEATURES 
¢ Metastable Immune characteristics 


* Propagation delay skew and 
output to output skew guaranteed 
to be less than 1.5ns 


Balanced output currents for clock 
driver applications (I, =I) = 
20mA) 


INTRODUCTION 

Signetics 74F50XXX series of products 
have been designed to resolve synchro- 
nization problems and at the same time 
produce complementary metastable/ 
immune outputs with remarkably small 
skews useful in. clock driving applica- 
tions. The 74F5074 and 74F50109 are 
pin and function compatible replace- 
ments of the 74F74 and 74F109 respec- 
tively. The 74F50728 consists of two 
pair of cascaded D-type flip-flops, and 
the 74F50729 is a pin compatible re- 
placement for the 74F74 with edge-trig- 
gered set and reset inputs. 


SYNCHRONIZATION . 

Synchronizing incoming signals to a sys- 
tem clock has proven to be costly, either 
in terms of time delays or hardware. In 
order to synchronize a signal a flip-flop is 
normally used to ‘capture’ the incoming 
signal. When a flip-flop is used in this 


mode its setup and hold times are occa- - 


sionally violated. Whenever this occurs 
the flip-flop can enter a metastable state 
causing the outputs to glitch, oscillate, 
enter an intermediate state or change 
state in some abnormal fashion. Any of 
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synchronizing and Clock 
Driving Solutions—Using the 
7 4F50XXX Family 


Q OUTPUT 


Q OUTPUT 


TRIGGER 


DIGITAL 
O'SCOPE 


INPUT 


Figure 2—Test Setup 





these conditions could cause a system 


to crash. To minimize this risk, flip-flops - 


are often cascaded so that the input sig- 
nal is captured on the first clock pulse 
and released on the second clock pulse 
(see Figure 1). This gives the first flip- 
flop about one clock period minus its 
propagation delay and minus the second 
flip-flop’s clock-to-Q setup time to re- 
solve any metastable condition. This 
method greatly reduces the probability 
that the outputs of the synchronizing de- 
vice may display an abnormal state, but 
the trade-off is that one clock cycle is lost 
to synchronize the incoming signal. Of- 
ten two separate flip-flop packages are 
required to produce the cascaded flip- 
flop circuit. . 


The 74F50XXxX series of products have 
five design features that cause them to 
be immune from metastability problems. 
First, the flip-flops are designed so that 
their outputs cannot change state until 
any internal metastability has been re- 
solved. This assures that the outputs will 
not glitch, oscillate, enter an intermedi- 
ate state, or change state in some abnor- 
mal fashion. Second, the setup and hold 
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time window has been minimized to re- 
duce the likelihood of internal flip-flops 
entering a metastable state. Third, the 
internal flip-flops have specifically been 
designed to exit a metastable state as 
rapidly as possible. Fourth, the Clock-to- 
Q propagation delays through the part 
have been made as short as possible. 
Finally, Signetics has used the best ox- 
ide-isolated process available to make 
these products the best synchronization 


Solutions possible. 


METASTABLE IMMUNITY. 


' Signetics uses the term ‘metastable 


immune’ to describe characteristics of 
some of the products in its FAST family, 
specifically the 74F50XXX family which 
presently consists of 4:products. This 
term means that the outputs will not 
glitch or display an output anomaly un- 
der any circumstances including setup 
and hold time violations. . This claim is 
easily verified on the 74F5074. 


When a test is performed (see Figure 2) 


-where two independent signal genera- 


tors are running at nearly the same fre- 
quency (in this case 10 MHz clock and 
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Trigger level = 1.5 Volts 
Trigger slope = positive 


Figure 3—74F74 Q Output Triggered By Q Output, Setup And Hold Times Violated 


Timebase = 2.00 ns/div 
Offset = 1.5 Volts 


Trigger level = 1.5 Volts 
Trigger slope = positive 





Figure 4—74F5074 Q Output Triggered By Q Output, Setup And Hold Times Violated 


10.02 MHz data) the device-under-test 
operates continuously in the region 
where metastability can occur. If the Q 
output is then used to trigger a digital 
scope set to infinite persistence the Q 
output will build a waveform. 


When the device-under-test is a 74F74 


(which was not designed with metas-: 


table immune characteristics) the wave- 
form appears as shown in Figure 3. This 
figure clearly shows that the Q output 
can vary in time with respect to the Q 
trigger point. It also implies that the Q or 
- Q output waveshapes may be distorted. 


September 1989 


This can be verified on an analog scope 
with a micro-channel plate CRT. Per- 
haps of even greater interest are the 


‘dots running along the 3.5 volt line in the 


upper right hand quadrant. . These show 
that the Q output did not change state 
aven though the Q output glitched to at 
least 1.5 volts, the trigger point of the 
scope. 


When the device-under-test is a metas- 
table immune part, such as the 74F5074, 
the waveform appears as shown in Fig- 
ure 4. The 74F5074 Q output does not 
vary with respect to the Q trigger point 
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even when the part is driven into a me- 
tastable state. Any tendency towards 
internal metastability is resolved by Sig- 
netics patented circuitry. If a metastable 
event occurs within the flip-flop the only 
outward manifestation of the event will 
be an increased Clock-to-Q/Q propaga- 
tion delay. This propagation delay is, of 
course, a function of the metastability 
characteristics of the device (see below). 


-METASTABILITY 


CHARACTERISTICS 
In order to define the metastability char- 
acteristics of these products Signetics 
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Timebase = 2.00 ns/div 
Offset = 1.5 Volts 


has chosen to use the parameters de- 
scribed by Thomas J. Chaney and Fred 
U. Rosenberger of Washington Univer- 
sity in St. Louis, Missouri in their paper 
“Characterization and Scaling of MOS 
Flip-flop Performance in Synchronous 
Applications” in the Proceedings of the 
Caltech Conference on VLSI, January 
1979. These parameters were chosen 
because they are fundamental and the 
best papers written on metastability use 
these parameters. 


The first parameter to be considered is 
Ty: Ty is a function of the propensity of a 


latch to enter a metastable state. It is 
also a very strong function of the normal 
propagation delay of the device and is 
generally given in units of seconds. The 
second parameter is h. It is the propaga- 
tion delay from Clock-to-Q through a 
device under normal (i.e., no internal 
metastability) operation. The final pa- 
rameter is tau (t). Tau is the exponential 
time constant of the rate at which a latch 
ina metastable state resolves that condi- 
tion and is typically specified in tenths of 
nanoseconds. Tau is generally the most 
important of the defining parameters. 


To determine the Mean Time Between 
Failures (MTBF) the following formula is 


used: oof) 


MTBF=-———————— 
[To Clock rate)(input data rate)| 
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where t'’ is the time given between the 
flip-flop clock and the output sampling 
time. This time is always greater than h. 
One point to keep in mind is that the 
input data rate is twice the frequency of 
the input signal because each cycle of 
the pulse generator produces two data 
inputs, one high and one low. A pulse 
generator operating at 5 MHz produces 
an input data rate of 10 MHz. 


As an example using the 74F5074, as- 
sume that one failure per century is ac- 
ceptable and both data and the clock are 
at 10 MHz. A typical tau for the 54F5074 
is 135 picoseconds with a T, of 9.8E6 


seconds. Since one century equals 
about three billion seconds, substituting 
into the equation above gives: 


ol ores) 


7 [9.8E6 (10 MHz)(10 MHz)} 


t’=9.5 ns 
lf an additional nanosecond were al- 
lowed between the clock and the sam- 
pling point one could expect a failure 
about once every 1.7 million years. 


3E9 sec 


The 74F728 MTBF can be determined 
by setting the clock period to the t’ so that 
inthe example above the t’=100 ns. This 
t’ gives: 
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Trigger level = 1.5 Volts 
Trigger slope = positive 


Figure 5—74F5074 Q And Q Outputs Skew Relationship At 5 Volts V,, And Room Temperature 





(ores 
: [9.8E6 (10 MHz)(10 MHz)] 


MTBF = 5.0E321 seconds 
or 16E312 centuries! 


Note that in this case a failure is consid- 
ered to be any propagation delay beyond 
the delay expected in a situation where 
setup and hold times were not violated. 

Assuming data and clock rates of 100 


MHz gives: 
as ( 10 ns } 
P\ 0.135 ns 


~ [9.86 (100 MHz)(100 MHz)] 


MTBF= 15E9 seconds 
or 48 years! 


SKEW CHARACTERISTICS 

One of the requirements for an effective 
clock driver is that the complementary 
outputs have a small skew relative to 
each other. Figure 5 shows a picture of 
the 74F5074 outputs at room tempera- 
ture with a5 volt V... Because of Signet- 
ics patented circuitry the output skews 
will always remain tightly coupled over 
temperature and V,,,. 


SUMMARY 

Because of their minimum output skews, 
metastable immune characteristics, and 
balanced output drive capabilities the 
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Using the 74F50XXX Family AN220 


74F50XXX series of products offer vi- 
able solutions to synchronization and 
clock driver problems. 


For further reading on the metastability 
problem Signetics recommends applica- 
tion note AN219, “A Metastability 
Primer,” and “Metastable Behavior in 
Digital Systems” by Lindsay Kleeman 
and Antonio Cantoni in IEEE Design & 
Test of Computers, December 1987, 
pages 4-19, — 
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FAST Products 


INTRODUCTION 

Subtle differences in a device's design 
sometimes allow unusual applications. 
Consider the difference between edge 
triggered and level sensitive inputs— 


SINGLE 14-PIN IC DOUBLES 
INPUT FREQUENCY 

The 74F50729 from Signetics is a dual D- 
type flip-flop. The part is functionally 
equivalent to the 74F74 except that set 
and reset are positive edge triggered 
rather than level sensitive. The circuits 
described in this application note make 
use of the edge triggered set and reset 
features of the 74F50729., The first circuit 
is a frequency doubler. It is shown in 
Figure 1a along with input and output 
waveforms running at 30MHz and 60MHz 
respectively (Figure 1b). 


0.00000 s 








2.000 
2.000 
10.0 ns/div 


ch. 2 = 
Timebase = 


Figure 1b. Input (top) and output (bottom) waveforms from a 2X frequency multiplier 





volts/div 
volts/div 
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Multiplying and Dividing Clock 
Frequencies Using the 74F50729 


The operation of the frequency doubler is 
as follows. When the flip-flop starts out in 
the high state, the first rising clock edge 
will toggle the flip-flop into the low state 
because the Q’ is tied back to D. From 
here each rising clock or clock’ edge will 
toggle the partinto the high state, and this 
rising edge willtrigger the CLR input to put 


















the part back into the low state. Since 
each transition on the input clock pro- 
duces two transitions at the output, the 
output frequency is twice that of the input. 
The width of the high going pulses can be 
increased by placing a delay in the path of 
the CLR signal. 











Offset = 0. volts 
Offset = 0.000 volts 
Delay = 0.00000 8 
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Multiplying and Dividing Clock 
Frequencies Using the 74F50729 


MULTIPLY INPUT FREQUENCY 
BY N USING N FLIP-FLOPS 

The 74F50729 can also be used to multi- 
ply input frequancies by n using n flip- 
flops. The circuit shown in Figure 2a uses 
Nn flip-flops to produce a series of n pulses 
in response to each rising transition at the 
input. The pulse width high and low can 
be independently increased by increas- 
ing the delays shown in Figure 2b. 


Flip-Flop 1 


To understand the operation of this cir- 
cuit, imagine Q, , starting out in the low 
state andQ’, , inthe high state. Alowto 
high transition at the CLK, , inputs will 
cause Q, , togo high and Q’, | to go low. 
The low to high transitions of Q, , will 
trigger the CLR, , inputs bringing Q, , 
back low and Q’, | back high. The low to 
high transitions of Q’, |, will trigger 
SET, , puttingQ, , into the high state and 


Flip-Flop 2 


Application Note 


AN221 


Q, , into the low state. The low to high 
transitions of Q, , will again trigger the 
CLR, , inputs bringing Q, , back low and 
Q’, , back high. This in turn will stimulate 
another set of pulsesonQ, /Q’, , stimu- 
lating anothersetonQ, /Q’, ,andsoon. 
When the sequence is complete, Q, will 
have produced n rising pulses, Q__, will 
have produced n-1 rising pulses, and so 
on down through Q, which will have pro- 
duced one pulse. 


Flip-Flop n 


Figure 2b. Input and output waveforms from a 4X frequency multiplier. 
The waveforms are (in descending order) Clock, Clock2, Clock 3, and Clock4. 
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Multiplying and Dividing Clock 
Frequencies Using the 74F50729 . 


DIVIDING THE INPUT 
FREQUENCY BY 1.5 AND 3 

The final circuit in Figure 3a works much 
like a two bit ripple counter except that it 
increments itself from the count of two to 
the count of three without requiring an 
input clock edge. Totrace through the cir- 
cuit operation, imagine the two flip-flops 
both starting out in the low state (see 
Figure 3b). The first rising clock edge will 






| AY 


= 10.0 ns/div 
= 2,000 volts/div 


January 1990 


eel 
PY 


toggle flip-flop 1 into the high state. The 
next rising clock edge will toggle flip-flop 
1 into the low state which will toggle flip- 
flop 2 into the high state which will trigger 
the SET input of flip-flop putting it back 
into the high state. The next rising clock 
edge will toggle flip-flop 1 into the low 
state which will toggle flip-flop 2 into the 
low state. The two flip-flops have 
wrapped back around to their initial state 


Application Note 


AN221 


and it has taken three input clock cycles. 
In three input clock cycles flip-flop 1 goes 
through the repetitive sequence 0101 
(two full cycles), so its output frequency is 
two thirds or 1/1.5 that of the input. {In 
three input clock cycles flip-flop 2 has 
gone through the repetitive sequence 
0011 (one full cycle), so its output fre- 
quency is one third that of the input. 





| clock/3 





Figure 3b. Input and output waveforms from a 1.5 and 3 frequency divider. 
The waveforms are (in descending order) Clock, Clock/1.5, and Clock/3. 
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Author: Charles Dike 


INTRODUCTION 

One of the hazards of using self-timed 
circuits is that, on occasion, aglitch or runt 
pulse can appear because of race condi- 
tions. Because this pulse is too small to 
be interpreted as a legitimate one or zero, 
it can wreak havoc with a design. 


A SOLUTION 

The following circuits turn runt pulses into 
useable fixed width pulses or, if the input 
is too small, block the input. This idea is 
especially useful if the output is being 
used to trigger a set, reset, or clock input 
of another flip-flop. 


Figure 1 shows half of a Signetics 
74F5074 in aconfiguration that will turn a 
positive runt pulse into a useable pulse or 
ignore it if it is too small. Normal propaga- 
tion delays from the clock to Q may be 
extended in this configuration but the 
outputs will not be corrupted in any man- 
ner. Figure 2 does the same for a nega- 
tive pulse, (Note: The 74F50729 can be 
used in a similar manner, but with the 
feedback originating from the opposite 
output.) 


The circuit is normally in the reset state 
(the Q output low) in Figure 1. If a glitch 
that is narrower than the delay (4 nanos- 
econds or wider works fine) arrives at the 
D input, the glitch on the data line will be 
gone when the clock sees the glitch and 
so the output will remain low. This is 
indicated in Figure 3 by the input C pulse 
not appearing on the output. If the glitch 
is the same size as the delay so that the 
data is in transition when the flip-flop 
clocks the outputs may switch with a 
delayed propagation time but they won't 
glitch ( indicated by the B pulse in Figure 
3). This is because the clock width is at 
least as long as the delay and is sufficient 
for the flip-flop to operate properly. If the 
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Eliminating Glitches—Using the 
74FSOXXX Family 


Application Note 


FIGURE 2—Blocks Negative Glitches 


INPUT A B C D 
ouTpuT fA \ foJ\\ C fp \ 


FIGURE 3 - Outputs of FIGURE 1 circuit compared to Its input signal 


input pulse is longer than the delay the 
output will have normal transitions 
(pulses A and D). The output of the device 
will be a pulse with a width determined by 
the characteristics of the output loading 
on Q’. With a 50 pf capacitor on the Q’ 
output, the Q output pulse width is about 
6ns. If a longer output pulse width is 
required, a non-inverting delay from the 
Q’ to the reset or an inverting delay from 
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the Q can be used. The width of the 
output pulse would then be about the 
propagation delay thru the flip-flop plus 
the delay to the reset input. 


This circuit will only work with the metas- 
table-immune features of the 74F50XXX 
series. i a non-metastable immune 
device is used the outputs can produce a 
glitch. 
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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic 
components, subassemblies and materials. It is made up of six series of handbooks: 


INTEGRATED CIRCUITS 
DISCRETE SEMICONDUCTORS 
DISPLAY COMPONENTS 
PASSIVE COMPONENTS* 
PROFESSIONAL COMPONENTS** 


MATERIALS* 


The contents of each series are listed on pages iii to viii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application is given it is advisory and does not form part of the 
product specification. 

Condensed data on the preferred products of Philips Components is given in our Preferred Type Range 
catalogue (issued annually). 

Information on current Data Handbooks and how to obtain a subscription for future issues is 

available from any of the Organizations listed on the back cover. 

Product specialists are at your service and enquiries will be answered promptly. 


* Will replace the Components and materials (green) series of handbooks. 
** Will replace the Electron tubes (blue) series of handbooks. 
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INTEGRATED CIRCUITS 


This series of handbooks comprises: 


code 


1C01 
1C02a/b 


1CO3 


1C04 


1CO5 
ICO6 


1C07 
Ic08 
ICOSN 
1c10 


Ic11 
1C12 
1013 


1014 


1C15 


Supplement 
to IC15 


1C16 
1017 


1C18 
1c19 
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handbook title 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


ICs for Telecom 
Bipolar, MOS 
Subscriber sets, Cordless Telephones 


HE40008B logic family 
CMOS 


Advanced Low-power Schottky (ALS) Logic Series 


High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


Advanced CMOS logic (ACL) 
ECL 10K and 100K logic families 
TTL logic series 


Memories 
MOS, TTL, ECL 


Linear Products 
1?C-bus compatible !Cs 


Semi-custom 
Programmable Logic Devices (PLD) 


Microcontrollers 
NMOS, CMOS 


FAST TTL logic series 


FAST TTL logic series 
CMOS integrated circuits for clocks and watches 


ICs for Telecom 
Bipolar, MOS 
Radio pagers 
Mobile telephones 
ISDN 


Microprocessors and peripherals 
Data communication products 


DISCRETE SEMICONDUCTORS 


This series of data handbooks comprises: 


current 
code 


$1 


$2a 
S2b 


S4b 
$5 
S6 


$7 
S$8a 
S8b 
sg 
$10 
$11 
$15** 
$13 
$14 


new 
code 


$co1 


sco2* 
SC03* 
Sc04 
sco5 
SC06 
SC07 


Sco8 
scog 


$C10 
$c11* 
$C12 
SC13* 
S$C14 
S$C15 
S$C16 
$C17 
SC18* 


handbook title 


Diodes 

High-voltage tripler units 

Power diodes 

Thyristors and triacs 

Small-signal transistors 

Low-frequency power transistors and hybrid 1C power modules 
High-voltage and switching power transistors 

Small-signal field-effect transistors 


RF power transistors 
RF power modules 


Surface mounted semiconductors 

Light emitting diodes 

Optocouplers 

PowerMOS transistors 

Wideband transistors and wideband hybrid IC modules 
Microwave transistors 
Laser diodes 

Semiconductor sensors 

Liquid crystal displays and driver !Cs for LCDs 


* Not yet issued with the new code in this series of handbooks. 
** New handbook in this series; will be issued shortly. 
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DISPLAY COMPONENTS 


This series of data handbooks comprises: 


EUFTCR:: TE handbook title 


code code 

T8 DCO01 Colour display components 

T16 DCO2 Monochrome monitor tubes and deflection units 
C2 DC03 Television tuners, coaxial aerial input assemblies 
C3 DCO4* Loudspeakers 

c20 DCO5 Flyback transformers, mains transformers and 


general-purpose FXC assemblies 


* These handbooks are currently issued in another series; they are not yet 
issued in the Display Components series of handbooks. 
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PASSIVE COMPONENTS 


This series of data handbooks comprises: 


current new 


code 


C14 
C11 
C12 
C7 

C22 
C15 
cg 

C13 


handbook title 
code 


PAO1 Electrolytic capacitors; solid and non-solid 
PAO2 Varistors, thermistors and sensors 

PAQ3 Potentiometers and switches 

PAOQ4 Variable capacitors 

PAO5* ‘Film capacitors 

PAO6* Ceramic capacitors 

PAO7* Piezoelectric quartz devices 

PAO8 Fixed resistors 


* Not yet issued with the new code in this series of handbooks. 
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PROFESSIONAL COMPONENTS 


This series of data handbooks comprises: 


current 
code 


T1 
T2a 
T2b 
T3 
T4 
TS 
T6 
T9 
T10 
T11 
T12 
T13 
T15 
c8 


new 
code 

* 

* 
PCO1** 
* 
PCO2** 
PC03** 
PC04** 
PCO5 
PCO6 
PCO7 
PCO8 
PCOo9** 
PC10 
PC11 


handbook title 


Power tubes for RF heating and communications 
Transmitting tubes for communications, glass types 
Transmitting tubes for communications, ceramic types 
High-power klystrons 

Magnetrons for microwave heating 

Cathode-ray tubes 

Geiger-Miuller tubes 

Photo and electron multipliers 

Plumbicon camera tubes and accessories 

Circulators and Isolators 

Vidicon and Newvicon camera tubes and deflection units 
Image intensifiers 

Dry reed switches 

Variable mains transformers; annular fixed transformers 
Solid state image sensors and peripheral integrated circuits 


* These handbooks will not be reissued. 
** Not yet issued with the new code in this series of handbooks. 
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MATERIALS 


This series of data handbooks comprises: 


current new 


wie code handbook title 





4 MAO1* Soft Ferrites 


C5 
C16 MAO2** Permanent magnet materials 
c19 MA03** Piezoelectric ceramics 


* Handbooks C4 and C5 will be reissued as one handbook having the new code 
MA0O1. 
** Not yet issued with the new code in this series of handbooks. 
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